Google 



This is a digitai copy of a book that was prcscrvod for gcncrations on library shclvcs bcforc it was carcfully scannod by Google as pari of a project 

to make the world's books discoverablc online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subjcct 

to copyright or whose legai copyright terni has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the originai volume will appear in this file - a reminder of this book's long journcy from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with librarìes to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prcvcnt abuse by commercial parties, including placing lechnical restrictions on automated querying. 
We also ask that you: 

+ Make non-C ommercial use ofthefiles We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commerci al purposes. 

+ Refrain fivm automated querying Do noi send aulomated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a laige amount of text is helpful, please contact us. We encouragc the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogX'S "watermark" you see on each file is essential for informingpcoplcabout this project and helping them lind 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legai Whatever your use, remember that you are lesponsible for ensuring that what you are doing is legai. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countiies. Whether a book is stili in copyright varies from country to country, and we cani offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps rcaders 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full icxi of this book on the web 

at |http: //books. google .com/l 



■"ÌSJ 



• r~ 



À 



YEAR-BOOK OF FACTS ^' 



THE MOST IMPORT ANT DISCOTERIES ASD IMPE0VEMENT3 
OF THE PAST YEAR 



Bt JOHN TIMB3, 




LONDON: 
I LOCKWOOD & CO., 7 STATIONERS'-HALL COUfiT. 



Fr<m the * AthenfBum* March 23, 1872. 

** * The Year-Book of Facts in Science and Art^* oompiled by 
Mr. John Timbs, is too well known to require any special 
notice. The volume for 1872 is just published. It contains 
the usuai notices, carefully selected, connected with every branch 
of science, theoretical and applied, and with most of the 
technical arts." 



\ 



LONDOlTt PBISTKD BT 

BPOTTUBTrOOPF. AND CX>., KBW-STREBT SQUA&E 

ASiU l'AULIAXJUiT 8TBSST 






PKOFESSOK TYNDALL, F.R.S., btc, 
(8ee the Portrait.) 

This distinguislied man of scìence, the present Professor of 
IQ^atural Philosophy at the Royal Institution, wasbom at Leighlin 
Bridge, county Carlow, Ireland. His name sufficiently indicates 
that he is of English descent. His father had a ruling taste for 
religìous subjects. He was a greatreader of Chillìngworth and 
other protestant writers, and Dr. Tyndall's earliest intellectual 
culture consisted of exercises on the doctrines of purgatory, in- 
fallìbìlity, transubstantiatìon, and the inrocation of saìnts. Pro- 
fessor Tyndall's father, though poor, was a man of singularly 
independent mind, and his last words to his son were tibose of 
Wolsey to Cromwell : " Be just and fear nothing." Dr. Tyndall 
was at school from his earliest years till 1839, the first portion 
of his education being received at a school near his home, where 
he imbibed a taste for mat^hematics. 

In 1839, when he left school, he became, at the instance of 
liieut., now Gen. Wynne, KE., an assistant in a division of the 
Ordnance Survey, where he made himself a good trigonometrical 
observer, and a draughtsman of maps, distinguished for the 
accurate character of his work. He was afterwards engaged on 
, various railways in the North of England, preparing maps and 

sections. In 1 847, finding railway work unpromising, he accepted 
an appointment as teacher in Queenwood College, Hampshire, 
where farming, engineering, surveying, agricultural chemistry, 
and sueh useftd subjects, were taught. Here he became ac- 
quainted with Mr. Frankland, who was afterwards appointed 
Professor of Chemistry to the Royal Institution. In 1848 they 
quitted England together and repaired to the University of 
Marburg, in Hesse Cassel, being drawn thither by the fame of 
* Bunsen as a teacher. 

Br. Tyndall's first scìentific paper was a mathematical essay 
on " Screw Surfaces,'* but he first attracted the attention of the 
English scientific world by a paper upon " The Magneto-Optic 
Ptopei^^ies of Crystals, and the relation of Magnetism and Dia- 
magnetism to Molecular Arrangement," published jointly with 
Prof. Knoblauch in the PkUosophical Magazine for 1860. In 
1861, after a short sojoum in England, he returned to Berlin 
to pursue his studies in the laboratory of Prof. Magnus. Here 
he finished an investigation on " Diamagnetism and Magne* 
crystallic Action." The same year he returned to London, 
where he made the acquaintance of Faraday, who conceived a 
strong liking for him, which never died out. 

In 1862 Dr. Tvndall was elected a Fellow of the Royal 

Society. He gave his first lecture at the Royal Institution on 

Friday evening, February 11, 1863 ; and, in June following, he 

was unanimously elected Professor of Naturai Philosophy to 

K a2 
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the Instìtution. Aiter his appointment he devoted himself 
specially to the examination of the newly-discovered force of 
Diamagnetism, ìncluding the question of Dìamagoetìc Polarity, 
and the ìnfluence of pressure in producìng magno-crystallic 
phenomena. In 1855 he published, in the Phiìosophical Trana- 
actionSy a memoir " On the Nature of the Force by whìch 
Bodies are Kepelled by the Poles of a Magnet," in which an 
exhaustive comparison is instituted between paramagnetic and 
dìamagnetic phenomena^ This paper was chosen as the Bakerian 
lecture for the year. In a paper entitled " Further Kesearches 
on the Polari ty of the Diamagnetic Force," and by means of an 
apparatus derised by the celebrated Wilhelm Weber, he removed 
the last published objections to the doctrine of diamagnetic 
polari ty, and next applied the doctrine to the explanation of 
ali the phenomena exhibited by crystals in the magnetic field. 

From 1856 to the present time he has visited Alpine regione 
every year, once in company with his friend Prof. Huxley. In 
the course of these excursions he studied the phenomena pre- 
sented by glaciers ; he ascended Mont Blanc three times ; 
scaled most of the Alpine peaks ; and in 1860 and 1862 made 
two attempts to reach the summit of the Matterhom. In the 
second attempt he was stopped by a precipice at a height of 
14,200 ft. Next, he not only succeeded in reaching the top of 
the Matterhorn, but nmde a complete passage over the mountain, 
from its southern to its northern base. In Aprii 1868, he, in 
company with Sir John Lubbock, ascended Vesuvius when the 
mountain was in partial eruption, and during a short cessation 
in the discharges from the crater managed to get a peep down 
the centrai tube of the yolcano itself. 

His Swiss joumeys bave not been without their scientific 
results. To the PkUosopkical Transactions Professor Tyndall 
has contributed a series of memoirs on the physical proper- 
ties of ice, and on the structure and motion of glaciers. He 
has also treated the subjects of Alpine life and glacial phe- 
nomena in a separate volume, entitled The Glaciers of the Alps, 
This volume has been since foUowed by two others on the same 
subject. 

Dr. Tyndall possesses, in an eminent degree, the faculty of 
making his ideas plain to others, in clear, simple, and striking 
language, backed, at the lecture table, with brilliant experi- 
ments, which constitute a part of the teacher's text. During 
Professor Tyndall's term of office at the Royal Institution his 
researches in the laboratory bave been principally in relation 
to the phenomena of radiant beat. Within ei^ht years he con- 
tributed eight elaborate memoirs on this subject to the PhUo- 
èophical Transactions. When he began these researches the 
whole realm of gases and yapours was supposed to be outside 
the reach of experiment in reference to radiant beat. But in 
his first memoir, published in 1861, Prof. Tyndall established 
not only the ezìstence of absorption and radiation in gases and 
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Tapours, but also their reciproci ty, proving, moreorer, that be- 
tween various gaaeous bodies differences of absorption and radi- 
ation existed far greater than those manifested by solida and 
liquida. Probably the discovery in connection vrith. this subject, 
which Ì8 destined to bear the mcMst important fruit, as connect- 
ing physics and chemistry, ia the striking difference manifested 
between elementary and compound bodiea aa regarda their radiant 
andabaorbent power. It waa this diacovery which led hinusub- 
sequently to try the element iodine in a atate of aolution, and to 
find in it a filter competent to intercept with marvellous sharp- 
ness the visible radiation of the sun and the Electric Light, 
allowing the inviaible to paaa freely. 

In 1862 Prof. Tyndall published hia aecond memoir "Onthe 
Abaorption and Hadiation of Heat.by Gaaeoua Matter." Here, 
among other resulta, we bave announced the discovery of dy- 
namic radiation and absorption, and the deacription of a method 
of determining the radiation and abaorption of gaaea and vapoura 
without any aource of beat eztemal to the gaaeoua body itaelf. 

In 1863 he publiahed a third memoir "On the Kelation of 
Badiant Heat to Aqueoua Vapour." Subaequently to Prof. 
Tyndall, but, we believe, independently, Prof. Magnua published 
a memoir " On the Abaorption of Eadiant Heat by Gaaea." Aa 
fer as his reaearchea went they confìrmed the resulta of Prof. 
Tyndall, except aa regards the action of aqueous vapour. In 
186à Prof. Tyndall published the first edition of a work 
entitled Heat Considered as a Mode of Motion, in which he 
endeavoured to render the dynamical theory of heat accessible 
not only to scientifie students but to ali cultivated persona. The 
"Work has been exceedingly aucceasful, a fifth edition being now 
called for in this country, and tranalationa of it having appeared 
in French, German, and Busaian. It haa alao been republiahed 
in the United States. The work containa abatreu^ts of hia own 
researchea. 

In 1864 he publiahed hia fourth memoir "On the Hadiation 
and Abaorption of Heat by Gaaeoua and Liquid Matter," proving 
that gaaeoua films not more than one hundredth part of an inch 
in thickness exhibited a measurable absorption, examining the 
fiifting powers of gasea on radiant heat, and extending his re- 
eearches on dynamic radiation. In the same year he published 
his fifth memoir, entitled " Contributions to Molecular Physics," 
which waa the Bakerian lecture for the year. At a perfectly 
dark focua, formed by meana of the iodine filter above allùded 
to, platinum foil waa raiaed to incandescence, yielding ali the 
coloura of the solar spectrum. This rendering of invisible heat 
^sible Professor Tyndall has called calorescence. In a paper on 
"Luminous and Obscure Radiation," published in the Pkilo- 
sophical Magazine for November 1864, and in a memoir on 
" CaloYescence,'* published in the Philosophical Transaótùms for 
1866, these subjects are fully treated. In the course of these 
experiments he proved that the eye may be placed in a focua 
sufficiently intenae to raiae platinum to rednesa, without any im- 
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proBsion of light, and TFÌthout injuiy to the eye. In 1866 he 
also publìshed in the Pkilosophical Transactions a memoir on 
the ìnfluence of colour and mechanìcal condìtion upon radìant 
beat. He there defined and qualified the experiments of Frank- 
lin, proving, among other things, that white bodies may be far 
more potent absorbers of radìant beat than black ones. In 1865 
Professor Tyndall delivered and published the Rede lecture be- 
fore the University of Cambridge, and the same year the honor- 
ary degree of LL.D. was conferred on him by the University. 
In 1867 he published a volume of lectures on Sound, "vrhich has 
already been translated into various foreign languages ; and in 
1868 a tract, entitled "Faraday as a Discoverer," in which he 
has endeavoured to make clear to the ifrorld the achievements of 
his renowned predecessor. 

Professor Tyndall next investigated the chemical action of 
light upon vapours, and, in connection with this Bubject examined 
the physical constitution of the sky. By the condensation of 
vapours of various kinds into particles so small that their dia- 
meters are measured, not by tens of thousandths, but by hundreds 
of thousandths of an inch, he succeeds in producing a blue which 
equals, if it does not transcend, that of the deepest and purest 
Italian sky ; and this blue exhìbìts ali the effects of polarisation 
which bave been hitherto observed in skylight 

[We bave selected and abridged the preceding details from 
the masterly biographical sketch of Dr. l^^dall which appeared 
in the second section of the Royal Institution Papers which 
were printed in the Engineer for Jan. 16, 1869. We continue 
them from the Institution Proceedings, and other sources.] 

Mr. Spottiswoode, Treas.E.S., in his able discourse on the old 
and new Laboratories of the Royal Institution (of which an 
abstract appears at page 114 of the present Year Book of Facts) 
says : *' Of Faraday's successor, John Tyndall, I am greatly at 
a loss to speak. In this place his presence seems so near us, his 
thoughts so subtle, his words — even when rung back to us from 
those busy cities far away on the other side of the Atlantic — 
80 familiar and yet so stirring, that it behoves us that out8 
should be wary and few. Few mèn bave brought so large a 
burthen and bulk of contribution to the conunon stock of know- 
ledge ; but stili fewer bave inspired in their hearers so strong a 
love, such ardent enthusiasm, for the subjects of his research." 

Mr. Spottiswoode then refers to Dr. Tyndall's first thirteen 
papers, which were printed in the Pkilosophical Transactions, 
** In these he established the important fact that if the various 
gases be arranged in order according to their power, first of 
radiating beat and secondly of absorbing radiant beat, the order 
will be the same in both cases. He further proved that the 
chief absorbing action of our atmosphere on non-luminous beat 
is due to itfi aqueous vapour. He applied his discovery to the 
fizplanation of many meteorological facts : e.g, the great daily 
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rango of the thermometer in dry climates ; the production of frost 
at night in the Sahara ; the cold in the table-lands of Asia, &c. 

" He discovered also the means of separating the invisible 
from the Tisible radiations, and proved that in the case of the 
electric light the former is no less than eight times as powerfal 
as the latter. He also made the daring ezperiment^of placing 
bis eye at a focus of dark rays capable of heating platinum to 
redness. 

"Since 1866 his attention has been largely occupied in ex- 
amining the action of waves of high refrangibility (instead of low), 
as an explorer of the molecular condition of matter. 

" In this investigation one obstade to be overcome was the 
presence of the floating matter in the air. The processes of 
removal of these partides became the occasion of an independent 
research, branching out into various channels ; on the one hand, 
it dealt with the very practical problem of the preservation of 
life among firemen exposed to heated smoke ; and, on the other, 
it approached the recondite question of spontaneous generation. 

" He subjected the compound vapours of various substances 
to the action of a concentrated beam of light. The vapours vere 
decomposed, and non-volatile products were formed. The de- 
compositions always began with a blue cloud, which discharged 
perfectly polarised light at right angles to the beam. This 
suggested to him the origin of the blue colour of the sky ; and 
as it showed the extraordinary amount of light that may be 
scattered by cloudy matter of extreme tenui ty, he considered 
that it might be regarded as a suggestion towards explaining 
the'natxire of comets. 

[Mr. Spottiswoode then exhibited the polarisation of light 
scattered by small particles suspended in the medium travereed 
by a beam from the electric lamp, employing for the purpose 
the chromatic eflfects due to the circular polarisation of quartz.] 
"His volume of contributions to molecular physics in the 
domain of radiant beat, which contains only his originai inves- 
tigations on this subject, woxdd alone suffice to show what is 
doing in the laboratory of our Institution. 

" If we compare him to Faraday at the same time of life, he 
has stili many years of inteUectual energy, the conversion of 
which into its scientific equivalent may, perhapa, be effected 
within these walls.'* 

The YearBook of Faets, 1859, p. ?89, contains a letter "from 
a most earnest and philosophic investigator of the glaciers of 
Switzerland," and describing the ascent of Monte Eosa without a 
guide, addressed by Prof.'Tyndall to Prof. Faraday, but too long 
for quotation bere. *V A Swiss Mountain Climber " remarks upon 
this ascént : " From my knowledge of the difficulties of scaling 
Hont Blanc and Monte Bosa, the dangers of the latter exceed 
those of the former, but to reach the summit of Monte Kosa 
alone is a feat of daring and strength never heard of." 

The Year Book of Facts, 1860, p. 147, contains Prof. Tyn- 
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dairs paper, -wrìtten after spending a night upon the summity 
*' On the Establishment of Thermometric Stations on Mont £lanc/' 
comnmnicated to the British Association. 

The Year Book of Facta, 1868, p. 116, contains a paper by 
Prof. Tyndall on "Sounding and Sensitive Flames." Thesound- 
ing of a hydrogen flame within a glass tube had been noticed by 
Dr. Higgins, and thesubject had been investigated by Chladni, 
Faraday, Wheatstone, and other philosophers ; and the jumping 
of a naked fish-tail gas flame, when near flaring, in responso to 
musical sounds, was noticed by Lecomte. Prof. Tyndall's lecture 
was au expansion of these discoveries. 

The Year Book of Facta, 1872, p. 87, containsProf. TyndalFs 
lecture deliyered at the Royal Institution, upon "Tne Scattering of 
Light," which was, in point of fact, a disconrse upon Domestic 
Water Supply. Haying established that the visibility of the 
track of a beam through -water depended upon particles, by 
which the light was scattered. Prof. Tyndall examined, by means 
of a concentrated luminous beam, samples of the water supplied 
to their customers by the various London Water Companies. 
The turbidity reyealed was, in eveiy case, sufficient to make the 
audience regard w&ter as a yery undesirable beverage. This 
paper ezplains the water supply ^ielded by the English chalk 
formation as of the greatest attainable purity, copious in 
quantity, and easily accessible for the supply of the metropolis. 
Its haidness can be removed by Clark's process, and it can be 
delivered almost free from organic impurity, and perfectJy soft. 

Quite recently Prof. Tyndall delivered at the Royal Institu- 
tion a discourse on the Acoustic Transparency and Opacity of 
the Atmosphere, and foUowed it up by submitting to the Eoyal 
Society an elaborate paper " On the Atmosphere as a Vehide 
of Sound." He first referred to the great loss of life and 
property at sea during foggy weather, and said that earnest 
men had in consequence endeavoured to establish a series of 
Sound Signals sufficiently strong and powerfid to afford wam- 
ing and guidance to marìners. The lecture embraced the resulta 
of observations which Prof. Tyndall, in conjunction with the 
Elder Brethren of the Trinity House, had made from the coast 
of Kent. Two stations were established at the South Foreland, 
and instruments, including powerful steam whistles, trumpets, 
a steam syren, and guns, were placed there, tìie effects of which 
were noted by observers afloat. The experiments commenced 
on May 19, 1873, and continued to the spring of the present 
year. They embrace the investigation of the agency by which 
sounds are quenched in the atmosphere, proving the principal 
of these to be the irregular admixture of transparent aqueous 
yapour with the air. This misture produces what Professor 
Tyndall calls acoustic clouda on days of perfect optical trans- 
parency ; while the investigation demonstrates that on days of 
the densest fog the air may, to an extraordinary extent, be 
transparent acoustically. In the presence of these facts the 
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connection hitherto supposed to exist between the optical and 
acoustical cleamess of the atmosphere entirely disappears. 

These acoustic clouds are never absent from our air, and it 
is they which, drifting between the observer and the source of 
sound, produce the variations of intensity observed by every- 
body in the case of church bells, not only from hour to hour but 
from minute to minute. 

Through the melting away of those invisible acoustic clouds, 
a sound listened to on July 3, at 2 miles' distance from the 
South Foreland, would have augmented forty-fold in intensity 
between the hours of 2 f.m. and 7 t.vl On the other band, the 
visible clearing of the atmosphere from ordinary fog is ire- 
quently accompanied by the generation of acoustic clouds which 
render the medium highly imperrious to sound. 

The sound refused transmìssion by those acoustic clouds is 
sent from them by reflection in echoes of extraordinary strength 
and duration. These echoes requìre no visible clouds, as sup- 
posed by Arago, for their production ; they are returned to the 
observer, when he takes up a proper position, from absolutely 
invisible walls. A second, for example, after the syren begins 
to sound, the aerìal echoes strike in as if from a band of 
trumpeters suddenly established in the air, and afterwards 
movine rapidly aWay. About 20,000 blasts have been blown 
from the syren ; a stili greater number from the homs ; while 
many hundred shots have been fired from the guns. The aerial 
echoes varied in strength and durations, but they were never 
absent, whatever might be the condition of the air. 

In Aprii last year Prof. Tyndall read to the Koyal Institu- 
tion " Some Observations on Niagara," in which he observes 
that there was little accuracy in the estimates of the first obser- 
vers of the cataract." Startled by an exhibition of power so 
novel and so grand, emotion leaped beyond the control of the 
judgment, and gave currency to notions regarding the water-fall 
which often led to disappointment/' 

Prof. Tyndall then records the history of Niagara from 1686, 
the date of the first printed allusion to Niagara. In 1721 Charle- 
Tois States the residt of bis observations : " For my part, after 
e^mining it on ali sides, I am inclined to think that we cannot 
estimate it less than 140 feet or 150 feet" — a remarkably dose 
estimate. At that ti me, viz. a hundred and flfty years ago, 
it had the shape of a horse-shoe, and reasons are subsequendy 
given for holding that this has always been the form of the 
cataract, from its origin to its present time. • 

'^Asregards the noise of the cataract, Charlevois dedares 
the accounts of hispredecessors — which, I may say, are repeated 
to the present hour — to be altogether extravagant. He is per- 
fectly right. The thunders of Niagara are formidable enough 
to those who really seek them at the base of the Horseshoe Fall ; 
but on the banks of the river, and particularly above the Fall, 
it0 silence, rather than its noise, is surprising. This arises, in 
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part, fìx)m the lack of resonance ; the surrounding country being 
fiat, and therefore furnìshing no echoing surfaces to reinforce the 
shock of the water. The resonance from the surrounding rocks 
causes the Swìss Beuss at the Deyil's Bridge, when full, to 
thunder more loudly than the Niagaja.'' 

The " Observations " extend to seventeen pages of the Boyal 
Institution Proceedings. The descriptive details are very 
Inter esting, the main objects being the correction of errors and 
the subetitution of right views for opinions hastily formed. "We 
haye only space to quote Prof. Tyndall's conclusion : 

"We may say a word regarding the proximate fnture of 
Niagara. At the rate of excavation assigned to it by Sir 
Charles Lyell, namely, a foot a year, five thousand years or so 
will carry the Horseshoe Fall higher than Goat Island. As the 
gorge recedes ìt wìU drain, as it has hitherto done, the banks 
right and left of it, thus leaving a nearly level terrace between 
Goat Island and the edge of the gorgo. Higher up it will 
totally drain the American branch of the river, the channel of 
which in due time wiU become cultivable land. The American 
Fall will then he transformed into a dry precipice, forming a 
eimple continuation of the clifiy boundary of the river Niagara. 
At the place occupied by the fall at this moment we shall bave 
thegorgeenclosinga right-angle, a second 'whirlpool' being the 
consequence of this. To those who visit Niagara a few millen- 
niums hence I leave the verification of this prediction. AH that 
can be said is, that if the causes now in action continue to act, 
it will prove itself literally true." 

Besides bis originai memoirs, which bave been coUected in 
two volumes, entitled respectively " Researches in Diamagnetism 
and Magne-crystallic action," and ** Contributions to Molecular 
Physics in the domain of Radiant Heat," Professor Tyndall has 
published the follo wing works, some of which bave been abeady 
referred to : — " The Grlaciers of the Alps ; " " Heat as a Mode of 
Motion ; " " Lectures on Sound ; " " Lectures on Light," delivered 
in the United States ; *' Fragments of Science ;" "Faraday as a 
Discoverer;" " Hours of Exercise in the Alps;' "The Forms 
of Water ;" and " Notes on Light and Electricity. 

At tne last Oxford Oommemoration he received the honorary 
degree of D.C.L.; which is a significant proof of the growth of 
liberal ideas in that great seat of leaming. 
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THB CIBCULA.B IBON-CLAD " POPOFFKA KOYOOOBOD," FOB THB 

IMPEBIAL RUSSIA.N NAYY. 

{8ee VigTiette.) 

About three years ago, the accompanying design was submitted 
by Admiral Popoff to the Imperiai Bussìan Admiralty, with the 
object ef obtaining a ship of amali dimensions whìch should 
carry an armament of a few gnns of the heavier class, be capable 
of steaming at a speed snfficient for ali purposes ofcoast defence, 
and at the same time be well-protected by armour-plating. The 
prìnciple of the design is, that in comparìson with ships of 
ordinary form, circnlar vessels bave greater displacement with 
the same weìght of bull, and therefore increased means for prò- 
tecting the water-line with a strong belt of armour, the decks 
with &ick plating, and the guns with a strong armoured breast- 
work ; thus insuri ng, in accordance with modem principles, the 
highest amount of safety for ship and crew. The great advan- 
tage of circular form is that it enables a yessel to be built of 
small draught of water, with the greatest displacement as com- 
pared with weight it is possible to give ber. From.this account it 
is evident that the present idea of a circular vessel has nothingin 
common with any project of the kind which has hitherto appeared, 
but is, in fact, an extraordinary development of the principle 
carried out by Mr. Keed in the British Navy, of shortening ships 
for the purpose of obtaining hardiness and reduction of weight, 
and broadening them to increase the displacement. 

Popoffka Novogorod was launched in May last, in the pre- 
sence of the Grand Buke Constantine, to whom, as High Admiral 
of the Fleet, and to Admiral Krabbe, Minister of Marine, belong 
the credit of accepting the design, and ordering the construction 
of this vessel in accordance with it. 

The extreme diameter of the bull of the Novogorod is 101 ft., 
her draught of water, with ali weights on board, 12 fb. 6 ins. ; 
to which draught must, however, be.added the depth of the 
longitudinal false keels. Her displacement is 2,491 tona. 

The form of the midship (and of any radiai) section is as 
follows : the bottom is circular and fiat, and parallel to the low- 
water line, with a diameter of 76 ft. ; and from the tum of the 
bilge round the bottom the sections are cur^ ed, ascending in the 
form of quadrants of circles where semi-diameters are equal to 
the depth of the vessel. The framing of the bull is composed 
of a network made of radiai frames and circular stringers, plated 
both outside and inside. The armour extends 1 fb. 6 ins., and 
4 ft. 9 ins.*below the load-water line ; the plates being placed 
npon a compound backing formed of T. Hughes' patent hoUow 
gìrders, 7 in. deep, with the spaces between and within them 
filled with teak. Hollow girders are rivetted to the plates behind 
the armour in two thicknesses, and are supported from behind 
with strong frames, forming continuatidns of the deep beams of 
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the upper deck ; seyen hollow girders are equiyalent in resìstÌDg 
power to two additional inches of armour ; thus, the thìckness 
of solid armour-plates is rednced to 7 ine. instead of 11 ins., so 
that superiority in the material of which the solid armour-plates 
are made is secured, and at the éame time good support is afforded 
to the armour from behind, and the strength of the ship increased. 

The upper deck beams run radially, and are connected with 
cìrcular earlings. The protective deck plating is 2|" thick, and 
is worked in three thicknesses. In the centre of the ship stands 
the breastwork 30 ft. 9 in. in diaraeter, and 7 ft. high. The 
breastwork is open at the top, to allow the guns to be fired over 
it en barbette, thus facilitating accuracy of training and giving 
an ali-round fire. Two 11 in. 26-ton guns, firing projectiles 
(550 Ibs. Kussian weight), with a charge of 91 Ibs.^ (Éussian 
weight), are mounted on separate platforms which can be moved 
independently, or together when it is required to point both 
guns at the same dme on one object. For that purpose there is 
a hollow cylinder in the centre, which serves as a scuttle, 
through which powder, shot, and shell may be taken within the 
breastwork, and forms the axis round which each of the plat- 
forms, with its carriages and guns, rotates. The roUerson which 
the platform rests move in two concentric circular paths, the 
motion being regulated by a special circular brake, which will 
stop the guns at any moment. 

The engines for propelling the ship, six in number, eachof 80 
nominai borse power, working in the aggregate up to 3,000 
indicated borse power, give motion to six independent screws, 
having parallel shafts placed in a longitudinal direction. There 
are two principal reasons for this arrangement : First, the 
draught of the ship is so small, that with fewer screws the 
laige engine-power could not be developed ; and secondly, the 
ships which are made to depend wholly on steam, as the motivo 
power, should be provided with as many independent engines 
as possible, in order to reduce to a minimum the chance of break- 
ing down so as to stop their action. 

The waard-room and captain's cabins are placed inside the 
highést superstructure built over the armoured deck, in the 
forepart adjoining the breastwork. AH openings in the deck are 
provided with armour-covers, and when these are closed the ven- 
tilation is maintained in an efficient state by forcing largo volumes 
of air through the bottomsof the breastwork, and distributing it in 
ali directions inside. Steam-fans are employed for this purpose. 
The materials were ali prepared at St. Petersbur^, and were 
sent by rail to Nicolaef, and there put together. The results of 
the trials, both as regards speed and other performances, bave 
given great satisfaction to the Eussian authorities. 
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THB BBSSBMBB CHANNBL 8TBAMEB. 

Thb ships proposed by Mr. Bessemer and Mr. Beed wìU 
reduce the dìsagreeable features of the Channel passage to a mini- 
mum. They will be so swifb as to make the time spent upon the 
sea as short as possible ; and they will possess qiialities which will 
ìnsure them great steadiness among the waves they will meet. 
The yessels are double-ended, and are propelled by four largo 
paddle-wheels, two at each side. The ends are kept low for the 
purpose of reducing the motions prodnced by the action of the 
wind and of the sea; and the middle portion is made sufficiently 
high to enable them to steam at a great speed against the worst 
seas they will have to meet. A rudder is fitted at each end, with 
means for locking, so that the ship will be able to steam in either 
direction, and will not require to be tnrned round in harbonr. 
The great peculiarity of t^ese ships is that each will contain a 
large saloon, designed by Mr. Bessemer, suspended in the middle 
of 3ie ship in such a way that it can be moved about a longitn- 
dinal axis parallel to the keel. The motion of this saloon, which 
would be set np when the vessel roUed if left free to move, will 
be govemed by an hydraulic apparatus, and will be completely 
under the control of one man, whose dnty it will be to keep the 
floor of the saloon, under ali circumstances, in a line with a 
spirit-level. Each steamer will be 350 ft. long, 40 fb. wide along 
tne deck-beam, and 40 ft. wide across the paddle-boxes. She 
will draw 7 ft. 6 ins. of water, the same as the present steamers, 
and will be propelled at the speed of 20 miles an hoUr by two 
pairs of engines of the collective power of 4,600 hopses. The 
centres of the two pairs of paddle-shafts will be 106 ft. apart 

The passenger accommodation will consist of the Bessemer 
saloon, which has a fixed cabin at one end, between decks, and a 
line of small cabins on each side of the ship, between the paddle- 
boxes ; that will include a total length of 150 fb. 

But one of the greatest advantages of this saloon is, that 
whatever motion the ship may take from the waves — and this, 
from the adaptation of her form to passivity among channel 
waves will be slight— the saloon will be practically free from it. 
It is in the middle of the ship, as regards length and breadth ; 
and the axis of rotation is at a height where there is least 
motion, so that as regards its position it is one in which the 
yertical and lateral motions produced in every part of the ship 
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by the pitching and roUìng wìll be so email as to be inappre- 
ciable. The cabìn will aiso bave no sensible pitx;hìng motion, 
for the forni òf the vessel i» such as to make ìt ìmpossible for 
the sea of the Straits of Dover to raise the ends very consider- 
ably, and even the small effect produced at the ends of the shìp 
will be reduced to one-seveuth at the extremities of the eabin. 
The rollìng of the shìp on the intended servìce cannot be very 
great, but such as ìt ìs, it wìll not be communìcated to the cabìn, 
for the perfect action of Mr. Bessemer's hydraulìc apparatus is an 
established certaìnty, and not a matter of speculatìon, and it 
wìll always insure the floor being kept level. 

In additìon to the saloon being thus made practically inde- 
pendent of the irregular moyements of the shìp as a whole, ìt 
wìll also be made free from sharing in the tremulous motions 
set up by the working of the engìnes, or the shocka of waves 
against the side. Thìs wìll be efiècted by resting the supporta 
of the saloon upon massive beds of ìndiarubber, and thus making 
ìt ìmpossible for any yìbratory motion to be transmìtted from 
the shìp to the saloon. The floor will also be freed from vibra- 
tion by special means. 

The substitution of steamers of thìs type for the present 
ones will be a great boon to numerous traveJlers, even accordìng 
to the worst estimate that can be i ut upon theìr merita. If the 
saloon could not be kept level, and if lateral and vertìcal motions 
could not be prevented being felt, or if there should be a slìght 
falling off in speed — none of whìch events are likely to happen — 
stili, the greatly increased accommodation provided, the dìmìn- 
ished effect the waves wìll bave upon these ships to produce the 
motions complained of, and the superior speed they will possess 
to the present ones, upon the worst supposi tion that can be made, 
constitute claims that will ensure them the approbation of ali 
who bave ever suffered the misery and degradation of roi^h 
passages across the Channel in the existing steamers. — ^Abrìdged 
from Naval Science^ No. 4. 

ONE HUNDBED MILES AN H0I7B. 

It will scarcely be disputed that to possess the power of tra- 
versing long distances at a velocity of 100 miles an hour would 
be advantageous to a very large section of the community. The 
average speed on the best maìl-coadi lines in 1829 and 1830 
was a little over ten miles an hour ; and many ìndividuals pos- 
sessing the power of thinking clearly and writing well ai^ued 
that no augmentation of mail-coach speed was necessary, desir- 
able, or likely to produce any benefit to the nation. The advent 
of railway speeds sufficed in a very short time to prove that ali. 
arguments of thìs kind were fallaci ous. In 1830 speeds of 
thirty miles an hour were regularly attàined by railway trains, 
and the advantages to be derived from thìs rate of travelling 
were quickly and keenly appreciated by the public. In the same 
way, and for the same reasons, it ìs certain that the benefits to 
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•1)6 gained by the power of reaching Liverpool in two honrs, or 
Vienna, for example, in 12 hours, would be quicklj recognised. 
by the nation; and it is probable that a siifficient nnmber of 
passengers, at considerably higher fares than those which are 
now paid, would be obtained on any great main line to justify 
•directors in puttlng on one or two extra trains in the day which 
would maintain when running an ayerage yelocity of 100 miles 
■an hour. How much the public would be content to pay for 
■such a privilege it is of course impossible to say with accuracy ; 
l)ut we believe there is a fair probability that trains travelling 
«t 100 miles an hour could be made to pay provided the cost of 
running them was not enormously in excess of the cost of run- 
ning an ordinary express train timed — say, at 45 miles an, hour. 
In consìdering the subject, this question of cost is one of the most 
important features to be dealt with. A more ìmportant question 
however, is this : — Is it possible to attain, or, having attained, 
to maintain, at any price whatever, or under any conceivable 
conditions, a velocity of 100 miles per hour? This question 
must be settled first, as it would be absurd to attempt to calcu- 
late the cost of an impracticable undertaking. — The Engiiieer, 

AN ELBCTRO-MAGNETIC SHTP. 

An attempt has lately been made in one of our largest sea- 
ports to propel a small yacht by Electro-magnetism. The 
arrangement may be described as foUows : — The yessel is fitted 
with an ordinary screw propeller, the shafb being continued 
forward to an engine-room nearly amidships. In the engine- 
room is fitted the prime-motion shaft, dìsposed horizontally 
paraUel to the screw shaft, motion being transmitted by a pitch- 
chain and wheels. Upon the prime-motion shaft are carried 
three cast-iron wheels, each containing seven ** armatures," t.e. 
cast-iron projections. Each " armature " is set in adyance of the 
corresponding one of the set next on the shaft. These are acted 
upon by wrought-iron electro-magnets placed undemeath, and 
surrounded by wires connected to a battery, which is situated in 
the engine-room. Contact is made and broken by short levers 
worked by cams on the prime-motion shaft. It will be seen 
that the cams, being placed at a suitable angle on the shaft in 
relation to the "armatures," the electro-magnets are altematively 
in a state of vivid action and neutrality, according to theposition 
of their corresponding " armatures." As the attractive force 
exerted on each armature will vary inversely as the square of 
its distance jfrom the magnet, it is evident that as soon as each 
armature has passed through so much of its revolution as to 
le some distance past its magnet, the attraction tending toretard 
its revolution will be very small, and the cam can be soarranged 
as to make contact again, and form an attraction for the arma- 
ture coming next in tum in the revolution of the shaft.* The 

* A simìlar method, but applied to an ordhiary reciprocatlng rod on the 
main shaft oC the engine, was ezhibited about twenty years ago by Mr. 

B 
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entire machineij requisite is mentioned aboye, with the exception 
of the cast-iron framing to support the movìng parta, and the 
size and i^eight of the whole form a striking contrast to the 
dimensions of the engine and boiler-room formerly containing 
the machinery i^hich ìt is intended to supplant. ^though not 
approving of the particular manner on vhich the principle has 
beenworked outin this ìnstanoe — ^indeedfTirhìle expressing grave 
doubts if the arrangement irill vork at ali — ^e cannot help 
thinking that a step has been taken in the right direction, and 
that the day is not so very far distant when, having travelled 
throngh the intermediate improvements in the steam-engine 
itself, we shall cast it aside as altogether too cumbrous and 
complicated, and find ourselves ploughing the ocean in yessels 
propelled by a motive-power which, while occupying a compara- 
tively insignificant portion of the vessel, "will yet be «trong 
enough to drive her at a speed hìtherto unattempted, 

It may be bere remarked that any attempt at gaiiging the 
future — even tìie future of but very few years — must necessarily 
be sketchy and incomplete; indeed, the predictions of the engi- 
neering prophet, like those of other prophets of modem date, must 
be received with a great amount of caution. It is true of the 
mechanical world, as of the world outside, that " coming events 
cast their shadows before ; " but, like the nùrage of the desert, 
shadows are sometimes cast without the ultimate presence of the 
substance ; and many promising discoveries which, at first, appear 
destined to revolutionise the entire profession of the mechanic, 
bave finally to sink ìnto oblivion, which is the naturai end of 
ìnventions lacking the stamp of practicability and commercial 
economy. On the other band, when the boundary line of per- 
fection seems nearly drawn, and there appears little to do but 
to gaze retrospectively upon thetriumphsof the past, some great 
intellect arises, and, with the aid of some well-timed discovery, 
ehows the world of science that the spirit of progress stili lives. 
Such a mind was that of James Watt, and such an influence did 
he exert ; and who can teli at what moment a discovery like bis 
masterpìece of separate condensation maybe made. — K. J, Reed^ 
C.B., Naval Science, No. 6. 



AN ENOINEEBING VEBW OP EAILWAT ACCIDENTS. 

The members of the Institution of Civil Engineers held their 
first meeting after the Ghristmas recess on Tuesday evening, 
the 13th cf January 1874, when the newly elected president, 
Mr. Thomas E. Hamson, delivered an inaugurai address, After 
commenting on the various public works in progress, under the 
direction of British engineers, in different parts of the world, 
instead of economy goveming the actions of directors, Mr. Harri- 
son had no hesitation in saying, when it was dearly shown by 

Thomas Allan, the distingnished electrician. We remember inspectiog the 
working model in Adelphl Tenace. 
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their xesponsible ofEcers that the adoption of any improvement 
woold tend to promote the safety of the public, that improve- 
ment "^as at once carried out. There was also a popular 
delusion that the various recommendations made to the raìlway 
companies from time to time by the officers of the Board of 
Trade, snch as the block system, interlocking of points, &c.i 
were the invention of those officers. The fact was that not one 
of those systems of inventions, or any new idea in connection 
with the working of railways, had over been snggested by those 
officers. The railway companies alsostood at a greatdisadvant^ 
age with the public in respect to the reports which were from 
time to time made by the G-overnment inspecting officers, whose 
dictum was never questioned by the public. Although railway 
officers of great ezperience constantlydifièred from those officiala 
in the conclusions at which they arrived, the railway companies 
felt that any appeal against those reports was useless, and 
practically judgment was allowed to go by default. In making 
their reports, the officers of the Board of Trade were in the posi- 
tion of ex jpost facto ^Tidgea. Should the country at any time 
become the purchasers of railways, those officers would soon 
find the difference in their position when the responsibility of 
working fell on them. 

Oaptain Tyler, in his valuable Eeport on Bailway Accidents 
in 1872, said :^" Whatever be the amount of care taken, the 
item of human fallibility will stili remain, and will always be 
the cause of a certain number of accidents." And he stated that 
in 180 cases of accidents out of 238, " negligence, want of care, or 
mistakes of officers were apparent." This was a subject to which 
for years past Mr. Harrison had given a great deal of attention 
and anxious thought, and he attached much more importance to 
the item of " human fallibility " than Captain Tyler did. It was 
an undoubted fact that accidents often occurred in the hands of 
the most experienced men in a moment of forgetfulness. Thus 
an accident happened under the block system owing to the 
momentary forgetfulness of a signalman, who had been selected 
to instruct the others in their duties. Some years ago the 
officer in chargc of the chaldron waggons building on the North- 
Eastem Eailway pointed out that the tops of the waggons 
came so dose togetlier that any one standing on the soles inight 
be jammed, and he recommended that the soles should be 
lengthened. The order was given for the alteration tobe made; 
but within a few weeks the officiai referred to was killed in the 
very manner he had suggested, though no man living knew the 
danger better than he did. The president himself was nearly 
killed twenty years ago by stepping beyond the end of the 
station Wall at Darlington, without looking to see whether there 
was any engine coming in the other direction. It happened that 
there was, and he was caught by the engine buffer and knocked 
several yards, though if he had been thinking only of the 
zaUwav he should have known the danger. It was not wilful 

B2 
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negligence, but momentaiy forgetfalness, to which ali were 
liable, that had been and everwould be the cause of many 
railway accidente. It mìght be considered as settied that the 
block system woidd, as soon as it was possible to complete the 
necessary works, be introdnced thironghout the whole of the 
xailways in the United Kingdom ; but ita introduction at once 
increased that element of danger — "human fallibility'* — to a 
very large extent. In the case of the North-Eastern S3rstem it 
was calculated that on the completion of the block system the 
number of signalmen would be increased from 500 to 2,000. 
Observation and inquiry had clearly demonstrated that the 
introduction of the block system, and of additional signals, 
caused the engine-men and other railway servante not to keep 
the same look out, or to use the same care, as on a line apparently 
less protected. Tjiis was only human nature, but Mr. Harrìson 
did not intend to argue from thisagainst the introduction of the 
block system. When, however, it was put forward as a perfect 
security to railway travelling, he wished to point out that it intro- 
dnced another important elepient of danger, generally much 
underrated, and that railway officials might sometimes hesitate 
to recommend the adoptìon of the block system from this 
circumstance. 

The question of the efiect of the labour market on railways, 
both in their construction and working, had come forcibly home 
to eyery one connected with theuL It was not too much to say 
that ali new works were now costing from 30 to 40 per cent, 
more than they did a few years ago, and nearly doublé the time 
was required to complete them. Where the works were not near 
to large towns it was difficult to get men at ali, and as a rule 
they £d not do the same amount of work as formerly. In the 
important colliery and iron districts of the North of England 
there was great difficulty in getting men to do night-work — 
such as emptying the waggons at the fdmaces or filling coke 
after a certain hour at the coke oyens — and pitmen limited 
their work in many cases to four days a week. This created a 
great difficulty in getting traffic carried, and would, if continued, 
necessitate an enormous increase in rolling stock, sidings, and 
engine-power, for at present the work got out of a minerai 
waggon in these districts was little more than two-thirds of 
what it was three or four years ago. The rapid development of 
traffic, the difficulties caused by men limiting their hours of 
work, and the introduction of the block system, had necessitated 
a remodelling of the old minerai railways in the North of Eng- 
land, which it would take a long time to complete. On the 
general question of the policy of railway companies towards the 
public, Mr. Harrison had always adyocated great liberality, 
especially in giving increased facilities and accommodation, in 
the reduction of fares in populous districts, and in rendering 
eyery encouragement to parties able and willing to deyelop the 
industty of the country ; and, haying watched the effects of this 
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policy in manyìmportant cases, he knew of no instance in which 
it had not been successful. As to the policy of railway com- 
panies towards each other, though an ad vocale for unlimited 
and indiscriminate mnning powers, he should not hesitate to 
interchange or grant running powers whenever it could be 
shown that pnbUc conTenience would be promoted by it ; and 
he would also allow the running company to carry locai passen- 
gers, receiving a small percentage ior the service. 



THB CENTBAI. DOMB OF THE VIENNA EXHIBITION SUILDIKO, 

At the Koyal Institute of British Architects, Mr. John Scott 
Bussell, F.R.S., has described his own work in the gteat build^ 
ing at Vienna. ** You ali remember (says Mr. Scott Eussell) 
the marvellous excellence of the originai !Édiibition building in 
Hyde-park, and you ali bave recognised the distinguished merìt 
of the Giystal Palace at Sydenham. As I am intimately ac- 
quainted with the st»iy of these two buildings, which are the 
first types of a new nature of construction, I will venture to say 
that some of the ablest mechanical engineers of our time, and 
8ome of the ablest members of your Institute of Architects, com- 
bìned their highest efforts to give excellence to their common 
work, that the two professions co-operated cordially and har- 
moniously, and that tbey and we are ali proud of the resulta. 

" In Hke manner I bave to say for my own iron building at 
Vienna, that from the begìnning to the end of the design I am 
deeply indebted to members of your profession for kindly help 
and cordial co-operation. When I made the first sketches of the 
Vienna building, the designs were ali drawn for me by Mr. 
John Grace, the worthy son of a father who had long before 
acted a distinguished part in beautìfyiug our two first palàces. 
It was on his drawings that the design of my dome was first 
shown at Vienna. Where these drawings of his do not corres- 
pond to the work as executed, it is because the rest of the build- 
ings ali around my dome were decided to be of a quite difTerent 
style, and because, as they were to form parts of one great 
whole, it became expedient that the same Vienna architects who 
designed the architecture of the surrounding portions should 
design the architecture of that, so as to be in harmony as a 
whole. I bave great pleasure in saying, that in Vienna I 
received as genial sympathy and as cordial co-operation in th« 
great work in which we were engaged, as I bave always received 
in any matter of joint interest from members of this Institute* 
The architectural features and decorations of the dome, as how 
executed, are the work of M. Hasenauer, who, at an early ago, . 
has earned high distinction, and who inherìts the traditions and 
talent of your profession from his distinguished father. 

*'The iron dome at Vienna is, I believe, the largest vaulted 
roof in the world. I think it covers nine times the ground of 
the dome of St. Paul's, eight times the area of the dome of St. 
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Peter's, and seyen times the area of the dome of St. Sophia, at 
Gonstantinople. 

"The dome is 360 ft. in diameter, and 1,080 ft. ronnd. It 
fitandfl on a ring of thirtj colunms, 36 fb. apart ali round the 
circnmference. Within this ring of columns there is no support. 
The upper dome, 100 ft. diameter, admits light by a series of 
Trindows, 40 ft. high and 10 ft. wide, between thirty columns 
which carry the upper dome. I fancy the English ardiitect-will 
get the best feeling of the magnitude of this interior by going 
ìnto St. Paul's Cathedral, looking up to the inner dome, and 
then imagining ali the columns that carry the roof done away, 
and the upper dome left suspended in the air, but sustained by 
a lower dome resting only on the outer walls. The area 
coyered, the height, and the dimensions, are sufficiently near to 
give the true impression according to my feelings, and I hope, 
therefore, to yours. 

" Although the dome is carried on these thirty columns at in- 
tervals of 36 ft. ali roimd, and although the structure of the 
•wrhole dome conforms to this symmetric division, two more 
columns are introduced by intercolumniation at the two en- 
trances to the grand avenues, making in ali thirty-two columns. 
These give beauty, and do not destroy symmetry. 

" The slope of the cone is thirty degrees. The length of the 
slope on aU sides is 200 ft. The roof is formed of 360 iron 
plates, tapering uniformly upwards from the circumference to 
the apex of the cone. They are riveted like the plates of a ship, 
each Tow of plates covers one degree of the circle, each bottom 
piate is one yard wide between the lines of rivets, and one 
metre wide over the lap. 

" The thirty columns which carry the cone stand round the 
circle at 12 degrees apart, except at the two intercolumniations. 
They are 36 ft. from cantre to centre ; each carries an arch and 
an upper gallery ali round the inside. These columns are 80 ft. 
idgh. 

" The heights of the whole in round numbers are — columns SO 
ft. ; cones, 100 ft. ; Windows, 40 ft. ; lantern and crown, 60 ft. ; 
say 280 ft. from floor to crown, besides foundations of 12 ft. to 
20 ft. 

*' This conic dome roof has no visible extemal wall ; it is sur- 
3K>unded by a circular ring building, which consists of the great 
centrai nave of the longitudinal axis of the main building, 
carried circularwise round the cone, and forming, so to speak, a 
circular aisle, or series of side-chapels, ali round about it. The 
conic roof, therefore, as seen from the exterior, crowns the large 
low buildings by which it is surrounded, and seems merely to 
grow out of them, and to group them round it, into one whole, 
of which it is the centre. The whole outside decoration of botìi 
was meant to harmonise them, and not to give predonùnance to 
part. This circular ring, nave, or arcade, is 40 ft. wide by 80 
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ft. high) carried on a second ring of outer slender colnmns, and 
opening out into four enclosed courts, or gardens, by largo semi-' 
circular tnndows and many doors. This arcade extends the 
bìrcie of the centrai building to 440 ft. diameter. It has the 
great convenience of forming a continuous communication 
through the entire length and breadth of the building -with ali 
the main entrances, without disturbing the centrai area of the 
^eat dome — a quality of much practical convenience." 



INTERNATIONAL EXHIBITIONS. 

TTuR Majesty's Commissioners for the Annual International 
Exhibitions propose, as a feature of each year's Exhibition, to 
have a coUection of objects illustrative of the Ethnology and 
Geography of various races and parta of the British Empire. 
It is intended to pursue the work systematically, in the hope of 
ultimately forming a great national museum of the empire. 
They vnìì be arrariged for the present in the galleries of the 
Hoyal Albert Hall. Many portions of the empire are inhabited 
by aboriginal races, most of which are undergoing rapid changes, 
and some of which are disappearing altogether. These races 
are fast losing their primitive cìiaracteristics and distinguishing 
traits. The coUections would embrace life-size and other figures 
representing the aboriginal inhabitants in their ordinary and 
gala costumes ; models of their dwellings ; samples of their 
domestic utensils, idols, weapons of Tvar, boats and canoes; 
agricultural, musical, and manufacturing instruments and im- 
plements ; samples of their industries, and in general ali objects 
tending to show their present ethnological position and their 
state of civilisation. It is proposed to receive for the Exhibition 
of 1874 any suitable collections, which will be grouped and 
dassified hereaftér in their strict ethnological and geographical 
relations. As, however, there is at present great public interest 
in the various tribes inhabiting the "West Coast of Africa, inclu- 
ding the Ashantees, ali objects relating to the Fantees, Dahomeys, 
Houssas, and the neighbouring tribes, are especially desirable. 
The Indian Empire, Ùlq Eastem Archipelago, the Islands of the 
^uthem Hemisphere, are also able to afford abundant and 
valuable materials for the proposed Museum. Her Majest/s 
Commissioners confldently appeal to the civil, military, and 
naval of&cers of the British Service throughout the Queen's 
dominions to assist in these collections. 



THE AMEBICAN INTERNATIONAL EXIUBITION OP 1876. 

The Philadelphia correspondent of the Times ^ in a^ letter 
dated the 7th inst., writes as follows conceming the Exhibition 
of 1876 : — " The pian of the buildings for the American Cen- 
tennial Exposition at Philadelphia in 1876 has at length been 
determined upon. A great deal of trouble has been taken to 
«ecure the best design for their purpose by the Centennial Com- 
mission. The matter was opened to general competition, and 
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48 dìfferent plana i^ere presented by archìtects in ali parta of 
the country. From theae, after considerable ezamìnation, ten 
were aelectod, the deaignera of each being permitted to reTÌa& 
and alter the detaila, and havìng for thìa purpoae acceaa to ali 
the othera. There waa then a aecond competition of the reviaed 
deaìgna, from which the aucceaaful pian -was choeen. Thia deaigxk 
ia by Calvert Vaux and G. K. Badford, of New York, being 
aomewhat modified by detaila taken from a deaign fiirniahed by 
Sima and Brother, of Philadelphia. The building ia rectangular^ 
2,040 fb. long by 680 fb. -wide, -with a greater wìdth at the centro 
and enda extenoing to 062 fb. The goveming dìmenaion on the 
pian ia a aquare pavilion 136 ft. on each side. The building 
itaelf ia 15 of theae paviliona long and 5 wide, there being 
octagonal open apacea between them, providing ampie aide 
lighta. Thia pian coverà nearly 43 aerea, but it can be indefi- 
nitely e2ctended ìf neceaaary. Theae paviliona bave yaulted 
domea, the archea connecting them haying 100 fb. opening, 
while the interior octagonal courta between them are 36 ft. in 
dìameter. There are altogether in the pian 65 of theae paviliona» 
The three rowa of paviliona in the centre of the pian will practi- 
cally be a apacioua vaulted hall 408 ft. wide by 2,040 ft. long, 
while there ia to be a aimilarly vaulted tranaept 408 ft. wid& 
and 962 ft. long. The viataa, therefòre, extend to 962 fb. and 
2,040 ft., there being viewa from end to end in ali directiona, 
and the committee who aelected the pian aay that the interior 
effect of auch a building can be made more impreaaive than that 
obtained in any expoaition building erected down to thia time. 
The exterior view, however, ia not very impoaing. The ma- 
teriala to be uaed chiefiy are iron for the main archea and brick 
for the gables. The atructure, which can readily be erected 
during 1874 and 1875, it ia eatimated wiU coat from 3,500,000 
dola, to 4,000,000 dola. There ia alao to be erected, as an 
adjunct, a permanent * Memorial Hall,* a atructure of elaborato 
architectural deaign, which ia intended to remain permanently 
on the Expoaition Grounda in Fairmount Park, after the other 
buildinga ahaU bave been removed. Thia Memorial Hall will 
be uaed aa an Art Gallery during the expoaition, and will cover 
about an acre and a haìf. Meaara. Collina and Autenreìlh, of 
Philadelphia, are the architecta of thia part of the work. Somo 
modificationa are to be made, ao that the hall will be completed 
in time for the opening of the Expoaition. Work will begin aa 
Boon aa poaaible upon ali theae atructurea, and there being a 
conaiderable number of building medianica and labourera now 
out of employment in Philadelphia, the extenaive operation will 
be enterea upon at the right time to aid them. Of the main 
building, 36 acrea will be devoted to the industriai exhibition, 
and other atructurea are contemplated, ao aa to bave a aeparate* 
machìnery hall covering ten acrea, and an agricultural depart- 
ment of five aerea. There alao will be a largo conaorvatory. 
The General Director of the Ei^osition ia Alfred T. Goahom, of 
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Cincinnati, and the opening is to be on Aptìl 19, 1876, tha 
% anniversary of the battìe of Lexington." 



IMFBOYKD COUFOTTND UÀBINS BNGINES. 

The screw steamer Tenterà, owned by Messrs. Lamport and 
Holt, which lately completed her cargo in the Victoria Docks- 
and sailed for the West Indies, was fitted for her present voyage 
with new Compound Engines, npon a pian which the owners. 
hare had in use for eight or ten years past, bnt whicH during 
that period has been subjected to various modifications and 
improvements. As now carried out, it ia found to effect so con- 
siderable a saving of fael,at the cost only of a comparatively small 
diminntion of speed, that it is likely to be generally adopted 
for steamers from which very qnick passages are not required. 

The principle of the " compound " Steam Engine, from which 
so much good and economical work has of late years been ob- 
tained, is that it has both a high and a low pressure cylinder or 
cylinders, and that the steam which has done duty in ile former 
is made to do duty also in the latter, before it is sufiered to 
escape. The Compound Engine was first patented by Arthur 
Woolf, in the year 1804; and he placed his two cyfinders in a 
vertical line, one above the other, and worked them by a single 
crank. Sìnce that time a great many experiments haye been 
made in relation to the subject, and almost every conceivable 
combination of cranks and cylinders has been tried ; but the 
accepted type at present is tìie two-cylinder engine, with the 
cylinders placed either vertically or side by side. Messrs. 
Lamport and Holt employ the former construction, with a 
single crank, and thus return almost precisely to the principles 
laid down by Woolf seventy years ago. In now appears that, 
ìf his invention had been earlier appreciated at its true vaine, 
many millions of tons of fuel, and many hundreds of thousands- 
of pounds sterling, would have been saved. The present price 
of fuel is so high, and its imnecessaiy consumption is so much 
to be condemned, on account of the influence which the coal supply 
exerts over the cost of iron and of many other commodities, tìiat 
shipowners will often find it necessary to make qnickness of 
passage subordinate to other consìderations, and Will be forced 
to inquire how they. may safely convey the largest cargoes- 
from port to port at the best paying speed, and with the least 
expenditure of coal and stores, rather than how they may attain 
the highest speed without reference to its cost. 

As an illustration of thie different ways in which ocean steam 
traffic may be conducted, we may take two imaginary vessels. 
The first, Tessei A, carries 3,500 tons of general cargo and coal, 
and is propelled at the rate of 10 knots an hour, by engines of* 
1,200 indicated horse-power, and with a piston speed of 460 ft. 
per minute, She will consume 22 tons of coal in 24 hours, and 
will complete a run of 3,000 miles in 12 J days. In this time- 
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276 tons of coal will be burnt; and if we allow ber to bave 
tbree days' coal remailiing as a surplus supplj, we must dednct 
341 tons for coal stowage from ber tx)tal capacity. Tina will 
leare 3,159 tons of paying freìgbt. 

Let US now take steamer B, of the same capacity as tbe 
former, but making 14 knots an bour, and consuming 76 or 80 
tons of coal a day — say 700 tons — to accomplisb ber 3,000 miles 
in nine days. Add tbree days of surplus supply, and we bave 
to deduct 926 tons from ber stowage, leaving only 2,676 tons of 
paying freigbt. Tbis steamer wiU complete 12 voyages to and 
fro wbile tbe former completes 10 ; so that, in tbe course of 12 
montbs, 63,180 tons of general cargo would be carried by A, 
against 61,800 tons carried by B. 

. To accomplisb tbis work, tbe steamer A would consume 
6,500 tons of coal, say at a cost of 6,800/., and tbe steamer B 
would consume 16,800 tons of coal, at a cost of 21,000/. Tbe 
slower steamer would beat tbe faster one, in tbe year, by no 
lesstban 1,380 tons of freigbt, and 11,300 tons of coal — ^tbe 
latter at an estimated vaine of 14,200/. It is a serious question 
whetber tbe advantage to passengers of saving S^ days in a 
voyage of 3,000 miles is at ali worth tbe cost at wbicb it is 
attained. In some of tbe longer voyages now made by ocean 
steamers the waste is even greater than in the above estimate ; 
and 60 or 60 tons of coal are consumed per bour, to carry 3,000 
tons, altbough by compound engines a speed of 9 knots would be 
attainable witb 14 tons, and a speed of 10^ knots with 20 tons. 

The engines of tbe Teniers afford, perbaps, the latest ex- 
ampie of the construction by wbicb such economical steaming 
may be accomplisbed ; and they occupy so much less space than 
those^ witb which sbe was originally fitted that the cbange bas 
in this way also, as well as in the smaller amount of coal stow- 
age required, added consìderably to ber carrying capacity. 
They were built for Messrs. Lamport and Holt by Messrs. John 
Jones and Sons, of Liverpool, are provided with instantaneous 
starting and reversing gear, and witb many modem improve- 
ments of detail wbicb it does not fall within our province to 
describe. — Times, 



THE IBON 1CANI7FACTUBE AT THE VIENNA EXHIBITION. 

After tbe manufacture !of pig-iron the next step towards 
utilising the products of blast furnaces was the conversion of tbe 
molten pig-iron directly from tbe blast fumace into castings of 
different forms and characters, or tbe previous remelting of tbe 
blast-fumace pigs in reverberatory, or cupola furnaces, before 
running the metal into tbe moulds. As the importance of tbe 
iron industry in general increased, and the dimensions and 
volumes of tiie manu&ctured artides became greater, castings, 
as a fundamental part of ali iron constructions, necessarily 
gained in importance, and at the same time in volume and com- 
plexity. 
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We find an interesting testimony of the antiquity of this art 
in the Vienna Exhibition, where, amongst many objects of 
bronzo found in the lake of Brienne, several moulds for bronzo 
knives and other articles of the same material were exhibited, 
these belonging to a period far more than 2,000 years ago. 

When the demand for iron castings increased, and their form 
and dimensions became more and more complez, great difficulty 
"was enconntered in£nding skilled workmen and reliable fonndry 
engineers, with sufficient knowledge and experience in moulding 
and casting, to can^ on the business. Such was the necessaiy 
resnlt of the oxclusive character evinced by ironfounders in 
general, and at the same time the reason why only a relatively 
«mail number of foundries were in a position to carry out heavy 
and complicated castings, Now as science proceeds, the ex- 
elusi veness of this branch of iron industiy is rapidly disappear- 
ing, and the progress shown in this particular manufaeture 
proyes the unrelenting dififusion of engineering knowledge. 

Certainly, for some purposes, where an extra quality of iron 
is wanted, a monopoly will over be held by a few foundries 
having at their disposition ores and pìgs specially adapted for 
the purpose ; but the general use of castings does not involve 
the necessity for the best qualities of iron, and it is precisely in 
this department where we see great progress made of late years. 

We may divide the castings as exhibited in Vienna into four 
dasses, not taking into consideration the " art casting " proper, 
as fhe latter do not form the subject of the present series of 
articles, wherein the metallurgical point of view principally will 
be maintained. We shall treat bere, therefore, of : 

1. Artificial castings with respect to dimensions, form, and 
general quality of products. 

2. Castings where the production of largo quantities in a 
fipecified time is the point aimed at; 

3. Castings where strength of the material used is the prin- 
cipal object. 

4. Malleablo castings. 

If we take into consideration the fact that the increased 
dimensions of the great number of metallic constructions has 
nocessitated an appropriate increase of ali cast-iron details, and 
that not only the weight and dimensions, but also the accuracy 
and nicety of the produced castings has been felt to be necessaiy, 
we are bound to acknowledge that the art of casting largo and 
complicated piecework has mado undeniablo progress. 

Franco always had the reputation of mc&ng the finest 
<»8tings, owing to the exquisìto moulding sand tibey bave at 
their disposai. Kext to Franco tho most accurato and best 
castings are made in England, which is provod by tho excellency 
of the cast-iron details fumished in ali machines and tools. 
Oreusot exhibits a steam cylinder for a marine engine, taken 
untouched from the mould, an excellent examplo of the perfor- 
mance of the fonndry department. This cylinder has a diameter 
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of 0*96 metre, a stroke of 1 metre, andweighs 7 tons. It is the 
finest casting of this kind to be found in the Exhibition. 

The Sociéte John Cockerill exhibìted a laige blowing engine 
of the Seraing type, the air cylinder of which is a good ezample 
of what these works can produce. This cylinder had f^ 
diameter of 3 metres and a stroke of 2*44 metres. Blansko, m 
MoraTÌa, exhibited good ezamples of very complex cafltings» 
siich as the yalves of the water mains in Vienna. These maina 
had a diameter of 3 fb. and are tested to 15 atmospheres ; the 
working pressure is 5 to 7 atmospheres. The yalves had to be 
strengthened accordingly, and were changed several times before 
they stood the severe test. They were f omished with a number 
of ribs outside and inside, vertical as well as horizontal, thu^ 
making the valve-boxes a very complex and difficult casting. 

Wheel casting» bave been made of a veiy interesting specie 
ality, and America took the lead in this industriai branch. The 
iron used there is specially adapted to such castings, combining 
great strength with great hardness in the chilled portions of 
the wheel. The Eoyal Wheel Company, Cincinnati, and the 
lUmapo Wheel Foundiy Company, Eamapo, New York, exhibited 
very good specimens of chilled cast-iron wheels. Besides the 
American eadiibitors of cast-iron wheels, the latter were exhibited 
by the Arboga Works in Sweden, and by Count Andrassy, at the 
Domò Works, in Upper Hungary, and by Ganz and Co., in 
Pesth. These two last exhibitors manufEictured large quantìtiea 
of such wheels, and in fact furnished ali the cast-iron railway 
wheels running on the Austrian lines. These wheels consisted 
of two convex discs joined together by the centro and the tyre 
of the wheel, the whole being cast in one. Great care must be 
taken in the selection and mixture of iron to obtain the requisite 
chili on the tyre surface without straining the otherparts of the 
wheel. These wheels bave an average endurance of five years^ 
after which time they must be recast. The cost of maintenance, 
induding the cost for recasting, is about 4s. 7d. per year, as aa 
average of ten years. 

Besides these wheels chilled cast-iron crossings bave come 
into extensive use. Pe Mare, of Ankarsrum, Sweden, exhibited 
a crossing which had been in Constant use at Arwica, a very 
busy station of the Swedish States Railway, without showing 
any visible signs of deterioration. In the departments of France, 
Germany, and Austria we encountered several more exhibits €i 
such chilled cast-iron crossings. Aspecialityof yetmoreconfinéd 
manufacture is the production of chilled cast-iron rolls. It is to 
be deplored that England was not represented in this branch» 
which is a well-known speciality of English ironfoxmders. 
The Austrian States Eailway and some iron manufiEkCturers of 
Styria and Carinthia displayed numbers of these articlefii» 
but as these products only can be judged by the results obtained 
in working, it is difiScult to express a preference for the one oa? 
th^ other of these exhibits by mere inspection of the metal, tho 
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«hìU, and snrface. The only firm which, according to long 
experience, has ezcelled in this sort of mannfactnre o.n th6 Con- 
tinent, and which exhibits beantifnl samples of chilled rolls for 
platea and different sorte of round and sqnare bar iron, is the 
Boyal Iron ManiifactpryatKonigsbrunn, Wurtemberg. 

The last, bnt not the least, of the specialities in artificial 
castings we haye to mention is the manufacture of anvil-blocks, 
-which more than anything else show the Constant increase in 
the dimensions and weights of manufactured articles. 

Kussia exhibited a model of one of the largest, if not the 
largest, anvil-blocks ever cast in one piece. This an vii-block, 
weighing 622 tons, was destined for the largo 60-ton double- 
ax^ing steam hammer of the Imperiai Steel "Works at Penn. 
To those who never had to do witìi such work the casting of an 
iron block of similar dimensions seems to be a easy task; yet 
nothing can be more exciting than the handling of large masses 
qt molten iron, if we take into consideration the temperature of 
ithe liquid, the weight of the mass itself, and of the apparatus 
necessary for moving it, the rapidity with which ali operations 
must be carried out to avoid the setting of the material, and 
lastly the loss in case of failure, it being nearly impossible to 
make any use of snch a big block of metal. 

The writer of the presént lines having himself had occasion 
to superintend some such castings, of 50 and 100 tons respectively, 
is well able to judge of the difficulties indealing with about 700 
tons of molten iron. The pian adopted in one of the above named 
cases, and which we think is the best manner by which most of 
the difficulties may be overcome, was the following : — 

Two largo cupolas, with sufficient yield to finish the chaiges 
necessary for the casting within twelve hours, were set dose to 
the pit and connected with a heating chamber expressly built 
for the purpose. This chamber was constructed of firebrìcks, and 
-was about 8 ft. by 6 ft. and 5 ft. high. It was covered by a firebrick 
arched roof, and the whole structure was held together with 
«trong iron plates and tie rods. The chamber was heated with 
coke the whole day previous to that on which the casting was to 
be made, and a red beat of the firebricks obtained, sufficient to 
keep the metal run into the chamber in a perfect liquid state for at 
least twelve hours. When the whole of the iron necessary was 
molten in the cupolas, and successively tapped into the heating 
chamber, the latter was tapped, and the iron allowed to run into 
the mould in a large and continuous stream. With this precau- 
tdon a casting of perfect toughness and soundness was obtained. 

Great care must be taken in preparing the mould for such 
large castings, and it has been found the best pian to divide the 
whole mould into severa! separate parts, which can be thoroughly 
dried in a drying stove, and are only replaced in the mould pit 
the day before casting. In this manner not alone the perfect 
dryness of the mould, but the principal condition for the pro- 
duction of a second casting, can be secured. The anvil-block ex- 
posed in model by the Bussian Government is fitted, like ali 
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modem anvìl-blocks, wìth two tnumions, for the sake of &cili^ 
tating the movement af the block. — ^Abrìdged from Engineering^ 

MB. HEKBY COLB, C.B. 

The Marquis of WestmÌBÌster has presided, at WìIIìs'b 
Hooms, St. James's, over a yeiy distìnguished company of 
nobleman and gentlemen, many of whose names are dosely 
associated with scìence and art. 

The noble Chairman, in opening the proceedings, after 
speaking of the reasons which had led him to take the position he 
then held, entered npon a short statement of the public career 
of Mr. Cole, who, he said, entered the public service in 1823 
imder the Eecord Commission, and was instrumentai in that re- 
formation of the Record system of the country which led to the 
establishment of one general Eecord Office. In 1840 he gained 
one of the four 100/. prizes offered by the Treasuiy fop 
suggestions for developing the penny postage pian of Sir 
Eowland Hill — ameasure which he had assisted to carry. In 1850 
and 1852 he drew up three Beports on "Reform of the Patent 
Laws," and so led to the reform in those laws — a vork in which 
hewasaided by Charles Dickens' paper entitled *• A Poor Man's 
Tale of a Patent." In 1845 Mr. Cole originated the series of 
art manufactures designed to combine fine art with objects of 
utility. He also assisted to organize the Exhibitions of the 
Society of Arts, which he proposed should culminate every fifth 
year in a national exhibition of arts and manufactures — a pro- 
posai which was enlarged by Prince Albert into the Exhibition 
held in 1851, and of that Mr. Cole was one of the Executive 
Committee. Then Mr. Cole was British Commissioner at the 
Paris Exhibition in 1855; and carried out the work with a 
saving of 10,000/. on the Parliamentary vote. He was also 
secretary of the Royal Commission for the Paris Exhibition of 
1867, when the expenditure, though great, was below the 
estimate made by Mr. Cole. The noble Marquis then went on 
to relate how Mr. Cole, on the invitation of Lord G-ranville for 
the Government, undertook the reformation of the School of 
Design established in 1837, and he had stated that he had 
witnessed the conversion since 1852 of 20 limp schools of 
design into 120 fiourishing schools of art in the Hngdom, and 
other schools like them had been established in the Colonies and 
United States. For artisans 500 night classes for drawing had 
been established, 180,000 boys and girls were now leaming ele> 
mentaiy drawing, and 1,250 schools and classes for science instruc- 
tìon had spontaneously sprung up. The South Kensington 
Museum had been recently founded as a national centro for Con- 
sulting the best worksof science and art, and of a storehousefor 
circulating objects of science and art throughout the kingdom.. 
While the Museum had been visited by more than 12,000,000" 
visitors, it had circulated oljects to 195 localities holding ex- 
hibitions, to which more than 4,000,000 locai visitors had con- 
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trìbuted aboiit 03,000^. The Ghairman then mentioned Mr. 
Cole's connection with musical edncation, and with the Albert 
iQall, and described the purchases he had made fop the country ; 
and what he had done might be said, the Ghairman dedared, to 
have enriched the country by 600,000/. in the works of art which 
vere now public property. The Marquis added that Mr. Gole 
had met with much opposition and hard words, but in spite of 
these he had steadily pursued his course. The happy results of 
his labours vere now spread over England, Ireland, Scotland 
and Wales ; • and if the country was grateful fop the services 
rendered, ali classes would warmly support the proposai to mark 
Mr. Cole's retirement by aiding in presenting him with a 
national testimonial. (Gheers.) 

Lord Houghton proposed the first resolution : — 

** That it is desirable, on the retirement of Mr. H Gole, G.B., 
from the direction of the South Kensington Museum, to recog- 
nize in somepermanent form his great services to the public." 

The motion was seconded by Mr, Golin Gampbell, and 
cairìed nem con. 

Lord Glarence Paget proposed a resolution inviting a 
public subscription, and this was seconded by Mr. George 
Godwin, 

An aged gentleman, who said he was the son of an artist, 
desired to propose an amendment in efiect the negative of the 
motion already carried, the speaker having the idea, as he had 
written to the Ghairman, that he himself deserved the 
testimonial more than Mr. Gole, as being the originater of ali 
Mr. Gole had carried out. The proposed amendment wasruled 
out of order and the originai one carried. 

The Duke of Sutherland proposed the names of the com- 
mittee, which was seconded and carried. 

The meeting was called by a provisionai coramittee, who had 
signified their desire to promote a testimonal to Mr. H. Gole on 
his retirement from connection with the Science and Art 
Department of the Privy Gouncil, " in recognition of his useful, 
energetic, and varied labours." 

THB NEW ATLANTIC STEAMER "FARADAY." 

This vessel has been built by Micheli & Go. of Newcastle-on- 
Tyne, to the order of Messrs. Siemens Brothers, of London, for 
laying their Atlantic cables. The Faraday is 360 fb. long, 6^2ft. 
beam, 36fb. deep, and measures about 5,000 tons gross register. 
She will, however, carry about 6,000 tons dead weight. The 
iron bull has been built under the inspection of Lloyd's agents, 
and will be accorded the highest certificate of classification. In 
addition to the usuai requìrements of Lloyd's rules, the Faraday 
receives an enormous additional strength from her peculiar 
structure. This consists chiefiy of three enormous cable tanks 
constructed of plate-iron, and formine a series of doublé arches 
eupporting the sides of Uie vessel. These tanks are also united 
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together and to the general fabric of the huU by five iron decks ; 
the upper and main iron decks are supplemented by the iiBnaì 
decks of wood for the comfort and convenience of those on board. 
This vessel is double-bottomed, the space between the two bottams 
beìng a network of iròn girders for carryìng the cable tank8.£nd 
at the same time giyìng longìtndinal strength to that portion of 
the huU. The space is further ntìlized for carrying water ballast 
to trìm the Tessei as the cable is run out, and also to enablo her 
to make a voyage across the Atlentic without any cargo or other 
weight on board beyond fuel. A very complete and-well-devised 
system of valves, cocks, pipes, and auxiliary engine-power, has 
been introduced into tJie vessel for filling and emptying any 
single compartment. of the doublé bottom, or for fiooding any one 
•of the cable tanks. The whole system is under the control of the 
engineers, and is worked from tibe engine-room. 

In outward appearance the Faraday/ is imlike other òcean 
steamers by her bow and stern being of the same form. She is 
also provided "with a rudder at each end, the whole being so 
arranged that the vessel may be navigated ahead or astem as 
may be desired when paying out or picking up a cable. The 
-steering.is accomplished by means of a steam-engìne placed 
amidships, and to provide against acddent each rudder is sup- 
plì (d with strong screw steering gear worked in the usuai 
manner by^manual power. The anchors and cable chains are 
worked by Harfield's steam windlass, and ali heavy labour about 
the vessel is performed by steam apparatus placed in various 
positions along the deck. The Faraday will be rigged in the 
most approved manner of ocean steamers, and for the accommo- 
•dation of the large staff of ojBQ,cers, electricians, and crew, amount' 
ing to about 160 persons, the vessel will be fittedup with ali the 
cabins and other appliances of a large passenger steamer, in 
addition to the multifarìous applications of a cable ship. 

The Faraday will be propelled by machinery on the com- 
pound surface-condensing principio manufactured by T. Clark & 
Co., of Newcastle. There will be two distinct sets of engines, 
each working a separate screw, the vessel being thus provided 
with two propellers, usually called twin screws. The object of 
this arrangement is to obtain increased steering or manoeuvring 
power, which is a veiy important condition in cable-laying. 
Each set of engines is placed vertically over the shafb and has 
two cylinders, one high pressisre and the other low pressure, by 
which great regularity of motion is obtained, and by a high 
•degree of expansion in working the system an important economy 
of fuel is effected. By these means this great vessel is enabled 
to carry her immense burden of cable at an expenàiture of fuel 
which would bave seemed impracticable but a very few years 
ago. The deck machineiy required for paying out and picking 
up cables is being manufactured by the Vulcan Poundiy Com- 
pany, who have had great experience in this kind of work. — 
7imes, 
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DTNAMXTE. 

Dtnamitb, which is gradually superseding the use of gun- 
^wder in manj of the mìnìng districts of Glamorganshìre, has 
been snbjected to some tests at Clyneu Colliery, the property of 
the Newport and Abercam Black Vein Steam Goal Company. 
The experiments were made with the view of dispelling the pre- 
judice which has hitherto impeded the introduction of this ex- 
plosive in the mining districts of Monmouthshire. The experi- 
ments were conducted by Mr. S. Thompson, from the British 
Dynamìte Company, of Glasgow, aided by Mr. A. Widdowson, 
the agent for the district ; and they certainly afforded, to ali 
who witnessed them, a satisfactory illustration of the valuable 
characteristics of this explosive force. The powder was first 
tested in a shaft. Charges of 16 oz. were inserted in five 
holes, varying in depth from 2 ft. to 3 ft. ; and the total amount 
of Dynamite thus bronght into requisition represented the ex- 
plosive power of 6 Ib. of No. 2 blasting powder. The result 
certainly far exceeded that which could have been produced by 
a proportionate amount of the material ordinarily used, and the 
miners seemed to be highly satisfìed with the experiment, es- 
pedally remarking on the almost entire absence of smoke after 
the explosìon. Indeed the rapidity with which the gases evolved 
from this powder evaporate constitutes one of its primary ad- 
vantages, for the men are thus enabled to resumé work im- 
mediately. 

M. Cailleaux has presented to the Society of Civil Engineers 
a paper on Dynamite, which is remarkable for the ability and 
cleamess with which the subject is dìscussed. 

The author first gave an historical sketch of the improvements 
realised in the manufacture of explosives; concluding by a 
special notice of the subject of his paper. He described its now 
well-known properties, alluded to the safety with which it may 
be transported, stored, and used, and noticed the services it had 
already rendered to industry in public works and in mining 
operations. Franco has paid to foreign countries during the 
last three years : 

111,000,000 francs for silver 
73,000,000 „ copper 
45,000,000 „ lead 
58,000,000 „ zinc 

29,000,000 „ tin 

or almost 360,000,000 francs ; whilst the home minerai pro- 
duction is now almost insignificant. Kow steam, compressed 
air, and Dynamite^ the three great aids the art of mining has 
received, would easily produce the enormous minerai wealth of 
Trance, now neglected. 

M. Cailleaux then examined the actual position of "Djna.roìto 
in relation to the State, which possesses the exelusive privìlege 
of manufacturing powder, and he argued that the tàx levìed is 

o 
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prohibitive. In his opinion, if the State alone possessed the 
Tight of manufacturing Djnamite, ali chances of introducine 
and working it in Franco would be ended. He completed his 
paper by expressing the following wish : 

Considenng the ever increasing requirements of industiy, and 
the constantly increasing price of hand labour, which rendere 
the use of powerful energetic agents more and more neces- 
sary, he desired that explosive agents other than powder, 
properly called, should be freely manufactured and sold. That 
they should be subjected only to the regulatìons which rule in 
other countries. That the duty upon the Djmamite should not 
sensibly raise the price above that charged in other countries, 
yiz., 

5 francs the kilogramme in England 
5 „ ff Sweden 

3'75 „ „ Germany 

The following trial has been made in the tunnel on the 
Halifax and Ovenden Junction Bailway. The experiments were 
made by Mr. Edwards, of Kewcastle, agent for the Dynamite 
Company, jander the superintendence of Mr. B. E. Cooper, 
CE., the resident engineer of the line. The rock in which 
the Dynamite was used is the hardest found in the district. 
The mode of using the Dynamite is extremely simple. It 
is made into cartridges vaiying from 2 in. to 6 in. in length, 
and from ^ in. to IJ in. in diameter; a percussion-cap, veiy 
similar to an ordinary gun-cap, is fixed to the end of the 
fuse ; the cartridge having been opened at one end, the cap 
is pressed into the Dynamite and secured there by ordinary 
twine. The cartridge having been placed in the borehole 
and tamped with water or sand, the fuse ignites the cap 
and the explosion of the cap explodes the Dynamite. The first 
experiments were intended to show its effect as compared with 
powder, and from these it was calculated that a cartridge 5 in. 
long and | in. diameter, containing 3 oz. of Dynamite (which 
was the largest used on that day) has as much disruptive effect 
as 1 Ib. of powder. Next, three cartridges, each containing 3 oz. 
of Dynamite, were placed on a block of stono 4fb. square and 3 
ft. thick, and covered with a shovelful of wet sand. On being 
exploded it was found that the rock was split completely through 
into four pieces. Thirdly, in order to show that there was no 
dauger from the Dynamite taking fire when in small quantities, 
a cartridge was ignited, and Mr. Cooper held it in his hand 
whilst it bumt away with a steady flame, no explosion what- 
ever occurring. It was proposed to bave several more trials, so 
as thoroughly to test its qualities, and if considered successful 
for practical ^urposes it would in ali probability be usedaltogethop 
for the mining work of the tunnel. It was expected that a saving 
of 60 per cent, in time would be effected by its use. — Halifax 
Courier. 
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DYNAMITE, LITHOFBÌlCTETTB, AND GXJN-COTTON. 

A DiscTJSSiON at the Institution of Civil Engineers on explo- 
sire substaDces seems to establish the comparative safety, force, 
and economy of Dynamite and Lithofracteur as against Gun< 
cotton ; and at a meeting of the East Worcester Institute of Mining 
!Engineers, held at Budley, an experiment was reported on which 
seems to illustrate the efficacy of Dynamite in overcoming great 
resistances. A large mass of cast-iron, resulting from the leak- 
age through the bottom of an iron smelting-fiimace, had on 
sereral occasions been subjected to the action of gunpowder to 
break it np without success. The mass was about 8 ft. thick, 
and a number of cartridges of Dynamite were Introduced into 
one of the old chambers which had been made when it was tried 
to burst the mass by gunpowder. The result was to sbatter the 
block into pieces, some of which were projected to a considerable 
distance from the spot. The opinion generally arrived at by 
the persons present was that for blasting purposes Dynamite was 
preferable to gunpowder, especially in wet ground, where gun- 
powder cannot be used ; and, as it is alsp preferable to Gun- 
cotton, it appears to be the best blasting material we bave now 
at ouT disposai. 

THE OX7NPOWDEB FILE-DBIVKU. 

ÀMOva the many useful improvements introduced of late 
years in connection with labour-saving apparatus for engineer- 
ing construction mày certainly be classed the Gunpowder Pile- 
Driver of Messrs. Shaw and Justice, brought out originally in 
the United States, introduced into England some five years 
since. The apparatus consists of an ordinary pile-driving 
engine having a ram, from the upper and underside of which a 
plunger projects. The ram is fitted with an arrangement by which 
it may be retained at any desired height above the pile-head. A 
cast-iron cap, having a hole in its centre into which the lower 
plunger of the ram will fit, is placed on the top of the pile to bo 
driven, and in the hole is inserted a small charge of gunpowder. 
On the ram being released, the lower plimger enters the hole in 
the cap, and compressing the air within, generates beat, which 
ìgnites the gunpowder. The force of the explosion is utilised 
partly in driving the pile downwards, and partly in throwing the 
ram upwards, the latter being detained at the required height 
ready for the next blow. Should the ram be thrown too high, 
the upper plunger enters an air cylinder, compressing the air 
and cuahioning the blow. The charges of gunpowder were at 
first fed into the cap-piece by band, but a self-acting feeding 
arrangement was afterwards added which, stili further simplifies 
its operation. A very fair idea of the performance of thes© 
machmes on a practìcal scale may be gathered from the report 
of the United States engineers upon some work done in the 

new Kavy Yard, League Island. About 400 piles were drivon 

o2 
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mainly from a soow or barge on which the apparatila was erected. 
Veiy low tides, seyere cold, heavy ice,[and sunken rocks, rendered 
the work of driving somewhat difficult ; but'notwith standing this, 
the result wafi that the 400 piles, averaging over 30 ft. in length 
and 10 in. in diameter, were drìven an average depth of 21 fb. 
each in an average time of 13^ minntes per pile, inclusive of 
moving the barge into position. The average nmnber of blows 
to each pile was 8^, and the average distance to each blow was 
2 ft. 6 in. The piles were driven without rings, shoes, or points, 
each pile being cut off sqnare at top and bottoni, bnt not one is 
reported to bave been split or splintered. The charges nsed 
were 1 and 1:^ oz. of common blasting powder compressed into 
cylindrical blocks, and rendered non-explosive ezcept at high 
temperatures. The results show that the desideratnm of pre- 
serving each pile solid and nnshattered is attained by the Gun- 
powder Driver. — Engineering. 



KTANISIKO. 

The old process of preserving wood by Kyanising has gone 
very mach out of use ; and, as applied to ship-building por- 
poses, it was no donbt objectionable, as, bèsides being expensive, 
the preservative material, which was corrosive sublimate, 
corroded the iron bolts driven into the wood. The preservative 
action, however, was found to be veiy effectual ; and the albu- 
men of the wood, in which the decay usually begins, was coagu- 
lated and rendered inert. In America some experiments bave 
lately been made to eontrast the durability of kyanised wood 
with wood used in its naturai state. Logs 9 in. square and 18 
ft. long, of various native woods, were cut through longitudi- 
n'ally, and one half of each was kyanised, and the other half lefb 
without any preparation. The whole were then erected aa posts 
in 1863. When examined during the past year, the kyanised 
halves showed scarcely any signs of decay, while ali àie un- 
prepared specimens were very much decayed — in some cases so 
much so as to bave broken down. — J, C, Bmirne^ CE.y lUustrated 
London News. 



THB FBBSEBYATIOK OF TIMBBR. 

Wb bave lately had an opportunity of examining some speci- 
mens of timber preserved by a new and veiy promìsing process, 
invented by Mr. J. B. Blythe, of Bordeaux. Mr. BlyUie treats 
the timber with carburetted steam — that is, with steam having 
mixed with it a small projxnrtion of hydrocarbon vapotìr — the 
result being an evolution of acetic acid, and the formation be- 
tween the fibres of the wood of a peculiar gummy substancc, 
which hardens by time, and which appears to materially increase 
the resisting powers of the material. When first treated the 
timber is so soìtened that it can be rolled to give it an even sur- 
face, or ita form ean be altered to a considerable eztent by pres- 
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suro, and ìt can thus be moulded io many forma, which are at 
present only producible by the action of cut;^ting tools. The 
forms thns given to the timber in a soft state are retained per- 
manently. As far as can be judged from experience gained on 
the NorÒiern Eailway of France, on which line sleepers, treated 
by this process, bave been down for some time, Mr. Blythe's 
system of treatment is an effectual presen^'ative, while it has the 
great advantage of enabling green timber to be seasoned in a 
few hours. In fact, the sap wood, when " carburetted," appears 
practically equal to the heart wood in durability and powers of 
resistance. ■ 

DRAINAOE WOBKS IN HOLLAND. 

The commissioners appointed for the erection of steam draìnage 
Works in the Zuilichen (Bommelerward) Marsh or Polder, beg 
US, for the sake of those who are interested in such works, to 
insert the foUowing : " After a long inyestigation and discussion 
it was decided to erect in the Zuilichen Polder direct-acting 
centrifugai pumping machinery, from Messrs. Gwynne and Co., 
engineers (Essex-street Works), London, instead of the present 
or former steam-engine. The direct-acting pumping-engine 
was to be of 20 borse power, provided with condensation and 
expansion arrangements, and the pump with syphon pipes, 
serving to give a larger discharge when the lift was lower. The 
Polder, which contains about 600 nects (about 1,400 acres of 
land), and was covered with water, was pumped dry in 26 days 
and nights (24 hours each). The outer sluices were shut, in 
order to try the pumping power. The results were such as 
to surpass ali expectations. It showed that — ^at lifts of 1*60, at 
1*66, at 1*76, and at 2 metres — eveiy minute there was 
discharged a greater quantity of water than the quantity con- 
tracted for by Mr. 0. Bak, of Delfsharen, agent for Messrs. 
Gwynne and Co., of London. The trials could not go further, 
because the water in the canal could not be raised higher. The 
commissioners intend to raise the canal 1 metre, in order to lift 
the water from the Polder to a relative higher state as compared 
with the level of the water in the ri ver. (The machine is a 
combined engine and centrifugai pump with delivery pipeS 18 
in. diameter, and was designed to discharge 6,000 gaUons per 
minute at an elevation of 3 metres, running 180 revolutions. 
It has a cylinder 14 in. diameter x 10 in. stroke, and works with 
52 Ib. of steam in the boiler, steam being cut off at one-quarter 
of stroke. The condenser is one of the ordinary injector con- 
denserà with ram plunger, and produces a vacuum of 27^ in- 
The coal used was 2^ kilogrammes per borse power per hour in 
water lift, which is a veiy excellent result). The simple 
arrangement of the pumping machinery is most satisfactory, as 
well as the neat, useful, and practical way in which it is 
finished, the excellence of its working, and its high useful 
effect." — Engineering, 
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TUBE "WELLS. 



A. M. DoNNBT has brought before the vorld a modification of 
the Norton tube well. The BvUetin de la Société (TEncourage- 
meni (March 1873) contains a descrìption of this system, on 
"which M. Tresca has reported very favourably. " M. Donnet," 
he says, " has performed a useful work in constructing this 
apparatus, and he will do a yet more nseful thing in eztending 
its introduction." 

In M. Bonnet's machine the sinking of the tube is effected 
by means of a falling weight, weighing from 200 to 260 Ib. The 
tube is made up of several lengths, in the foot of which there 
are small holes, and below these holes a steei point to aid in 
penetrating the ground. The tubes are coupled by sleeves. 
The falling weight runs in guides on a yertical frame, and the 
tube also passes through appropriate guides. The whole system 
can be mounted on a carriage for transport. — Engineering. 



HACHINSS, TX7N17ELS, AND IfODELS. 

Mb. Archibald Neill has described to the Mechanical Section 
of the British Association the stone-dressing machineiy em- 
ployed at his works in Bradford, stating that for several years 
he could not dispose of a single machine-dressed stone in 
Bradford, owing to the inimicai attitude of the masons ; but now 
ali opposition had ceased, and he had the hearty co-operation of 
ali engaged in the building trade. 

The St. Gothard Tunnel was described by M. Bergeron, of 
Lausanne. The contractors for these works are under heavy 
penalties to complete them in eight years, and the length of the 
tunnel is two miles longer than that of Mont Cenis. The 
boring drills are those of Dubois and Francois, worked by com- 
pressed air at five atmospheres, and the blasting is performed 
by dynamite. 

Mr. White, of Cowes, the well-known ship-builder, exhibited 
a beautiful model of a vessel proposed by him for the service of 
the Channel passage. In lieu of a convex form for the bottom 
a concave one was adopted, and this, he believed, would counter- 
act the tendency to roU. 

Italian irrigation was then brought before the Section, in a 
paper by Mr. P. Le Neve Foster, jun., descriptive of works 
intended to serve the district of Casale, in Piedmont, -where the 
author has been engaged for several years on undertakings of 
this character. The works in question consist principally of a 
canal, by means of which the waters of the Po will be made 
available for fertilÌ2àng a larga and otherwise comparati vely 
non-productive district of land. For these plains water is, as it 
were, the life-blood of the country, and for many years past 
such works have been the study of Italian engineers. 
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HYDRAX7LIC AUTOMOTOB : PUMPS STJFEBSEDED. 

The wonders of the h3rdraulic press bave prepared one for other 
extraordinary manifestations of working power in thìs direction ; 
and we now observe, from an elaborate article in the Mining 
Joumalf with drawings of mechanism in illnstration, that a 
" Hydraulic Automotor " has been invented (though not yet in 
practical use) which, it is expected, will altogether supersede 
the use of pumps for raising water, whether from mines or for 
any other purpose. This important idea in connection with 
practical hydraulics is claimed by Dr. Bourbon des Clayes, of 
Paris. It is evident that, if whilst retaining, or nearly so, the 
proportional relations between the power and the resistance of 
the hydraulic press, we could succeed in augmenting in a 
notable proportion its conditions of speed, we should have a 
motor at once the most powerful, the most economie, and the 
least dangerous in use which could be placed at the disposai of 
mankind. It is precisely of this problem that the Hydraulic 
Automotor is claimed to be the solution, and of which a 
theoretical and practical demonstration is oflÉered. — Builder. 



COMMUNICATION WITH DIYERS. 

As interesting series of ezperiments has been carried out 
in the Medway, off Chatham Dockyard, by the officers and men 
of the Boyal Engineers, under the direction of Major E. D. Mal- 
colm, the head of the Torpedo Department of the School of 
Military Engineering, for the purpose of testing the merita of 
an invention by Mr. Mauldin Vinter, for enabling divers, when 
employed at any depth, to hold conversation with those at the 
euiface of the water. Hitherto, an insuperable difficulty has 
been experienced by divers in being unable to communicato 
verbally with the attendants above. the principle usually adopted 
by divers when carr3ring on their operations being to give pre- 
concerted signals by so manypulls on a signalline. This, how- 
ever, appears to have been at length overcome by Mr. Vinter, 
in the invention submitted by him to the Government. In the 
trials just completed in Chatham Harbour, Corporal Falconer, 
an experienced diver of the Royal Engineers, equipped in the 
Siebe and Gorman improved diving apparatus (which has gain ed 
the prize medal at Vienna), made the descént, and during the 
whole time he was under water was enabled, by means of the 
new apparatus, to converse freely with those above, every word 
spoken by him being distinctly heard and understood. Mr. 
Gorman, who was present during the experimental trials, stated 
that the invention would be further improved upon, so as to 
facilitate its use in ali diving operations connected with harbour 
Works, and for laying stone blocks, &c., in connexion wtih 
8ubaqueous operations. The apparatus can, it is stated, be 
«asily applied to any description of diving dress. The vaine 
of the invention will be readily understood and appreciated by 
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every one interested in the science of diving, from the simple- 
fact of the great confidence a diver will gain from being, in ìns 
isolated pùsition, enabled lo speak directly to those in whose 
hands his life, for the time being, is literally placed. — Engi- 
neering, < 

KEW ABTIFICIAL 8T0KE. 

The Journal of the Franklin Institute informa us that Mr. 
Frederick Ransome read, on November 10, a paper before th& 
Institute " On Some Eecent Improyements in the Manufactur& 
of Artificìal Stone," and especially of a new and improved 
variety of it, to which the name of Apaenite has been given. ' 



BBICK-MAKING. 

Mb. "Whympeb, Sub-Inspector of Factories, is able to report 
that the application of the Factory Acts to the Kentish and 
other brickfields under his inspection has been successful. It 
had been objected that long hours must be 'worked in fine 
weather to make up for stoppages in wet weather ; but these 
frantic efforts of 15 or 16 hours' work were not required to make 
up for bad weather alone, but for wanton idleness and for time 
wasted in drinking. Mr. "Whymper says : — " The quantity of 
boer consumed by ^brickies' is almost incredible. One master 
has allowed ten pints of beer a day to each * setter/ Carts 
laden with beer regularly make the rounds of some fields. Many 
of the master brickmakers were, and stili are, publicans. Some 
even have publichouses in their own fields. I remember myself , 
on a brilliant day of last summer driying into a field where I 
expected that ali would be busily àt work. Nobody was atworK 
ut ali ; but at the door of the publichouse, in semi-dmnken 
conversation with the portly gentleman, who was brick-master 
and publican in one, lounged three or four stalwart brickies. 
On my appearance they transferred their attention to myself 
and my horse. Clasping the neck of the latter, or leanìng on 
the shafts, they assured me with a tearful pertinacity that we 
(I presume they included the horse) were ' ali of the same flesh 
and blood,' an obseryation which, though relevant to nothing in 
particular, seemed to afibrd themthelÌTeliestsatisfaction. They 
did not think it due to their pockets to work every fine day, nor 
did their employers show any signs of objecting to their relax- 
ation." Mr. Whymper is able, however, to add that from ali 
quarters he hears now of the dimìnution of drunkenness und«r 
the operation of the Factory Act ; one of his informants declares 
that it has been lesseued by two-thirds. The men are said to be 
becoming less rough, less coarse in their amusements, and, in a 
word, more respectable. The clauses for the protection of 
children are almost universally approved. A manager of im- 
portant works states that he, while under nine years of age, and 
working from 5 a.m. to 9 P.M., lifted 46,000 bricks per week. 
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each. brick weighing about 10 Ib.; he frequently had to bo 
carri ed home ezhausted on the moulder's back. Another narrator 
mentions having frequently fallen asleep over his supper, and 
been roused next morning with the food stili in his band ; and 
the foreman of his field, a Eoman Catholic, offcen fell asleep 
while saying his prayers at night, and was found next morning 
lying by the side of the bed. But now the brick children, half- 
timers, are regular in their attendance at school, and very 
orderly pupils ; young girls go to domestic service who would 
formerly bave been in the brickfield ; and even those masters 
who maintain that production has decreased, willingly, for tho 
;most part, aocept the restrictions on account of the regularity 
which they necessitate. Mr. Whymper adds that it should be 
borne in mind that legislation can only give people the oppor- 
tunity of becoming good and healthy ; how far they will avaìl 
themselves of it depends largely upon those with whom they 
associate, and upon those whose judgment they respect — an 
ìmportant consideration for magistrates, clergymen, inspectors, 
surgeons, and also for tradesman and cottager, each in his 
station. — Times. 

GSANITB, ASPHALTE, QB WOOD. 

Mfi. William Haywood, the engineer to the City Commission 
of Sewers, who has at much length reported to that Commission 
on Street paving in the City, states in that report that the 
observations taken were, first, of the traffic — the number of 
horses and vehicles which passed through the selected streets ; 
and, secondly, of the accidents which occurred to the horses. 
"We haye not space to quote Mr. Haywood's details in extenso. 

The result of the observations went to prove that asphalte 
was most slippery when merely damp, and safest when perfectly 
dry ; that a borse might be expected to travel on the asphalte 
without an accident nearly twice the distance when the pave- 
ment was dry that itcoulddo when damp, and that the difference 
between the safety of asphalte when wet and dry was not con- 
siderable. The granite was most slippery when dry and safest 
when wet ; a borse might be expected to travel on granite without 
accident nearly seven times the distance when the pavement was 
wet than when dry, and the granite was about twice as safe 
when merely damp as when diy. Wood was most slippery when 
damp and safest when dry ; a borse might be expected to travel 
on the wood more than three times the distance when the pave- 
ment was dry than when damp, and wood was more than twice 
as safe when wet as when damp. 



A QUEEirSLAND BOBINO IIACHINE. 

At the stores of Messrs. P. N. Eussell and Co., Brisbane, a 
Boring Machine has been exhibited, which has attracted some 
interest. The machine has been constructed for Mr. E. Austin, 



42 THE TEAB-BOOK OH 7ACTS. 

the proprietor of aererai tin propeities at Stanthorpe, and it is 
tx) be used by hìm in prospecting the ground for lodes. The 
machine consists of a hollow tube, about 4 ft long and 3^ in. 
dìameter. This works on the augur prìnciple, and sinks throngh 
any kind of ground rapidly. To this is attached a length of 
stout iron rod, and the macine can be made to eink any depth 
by the screwing on of additional lengths, the means for which 
are provided. The borer is worked by means of a stout beam 
of wood, which is inserted in an iron ring at the top, and the 
labour of one or two men is ali that is required. Working in 
hard ground, it takes about 15 minutes to fili the borer, which 
is then taken out, cleared of its contents, and re^inserted. To 
keep the hole free from water, there is a suck-pump, which is 
screwed on instead of the borer, and rapidly empties the sinking. 
There is also a jumper for getting through rock. — Engineering, 

BAI.TIM0RB BBIDGE COMPANY. 

^ This Company has, since its organìsation, built over 100 
bridges and viaducts, measuringin length upwards of 9 miles, and 
containing 13,000 tons of steel and iron, in addition to sereral 
million cubie feet of timber and masonry. The CJompany's list of 
brfdges comprises one draw span 366 fb. long, and one viaduct in 
South America which is said to be the highest in the world. 
Details as to this viaduct, which occurs on one of the Peruvian 
railways, bave been given in Engineering, 

THE LONDON WATBS COMPANIES.— CONSTANT 8TJPPLY. 

The following extracts are taken from the Beport of Mr. 
Frank Bolton, Water Examiner, on the new works undertaken 
by the diflferent London Companies, with a view to give a Con- 
stant supply to their districts : — " The construction of additional 
subsiding and impounding reservoirs by the CJhelsea, Grand 
Junction, and Southwark and VauxhaU Companies, is most 
desirable. The Kent Company, in accordance with the notice 
given in January last, bave completed the arrangements for and 
are now giving Constant supply to about 1,500 houses in their 
district, situated in the panshes of St. Mai^s Kotherhithe and 
St. Paul's and St. Nicholas, Deptford, and bave applied to the 
Metropolittn Board of Works, in conformity with sec. 34 of the 
Metropolitan Water Act, 1871, for instructions for affixing 
hydrants to the mains in the district now under Constant supply. 
The New Biver Company bave now the power of affording 
effective Constant service in their district. They bave also com- 
menced a new high service covered reaervoir» to contain 1,000,000 
gallons, at Southgate, in antìcipation of the requirements of the 
water supply to Edmonton parìsh. The Company bave in a 
number of cases afforded Constant supply by means of standpipes, 
and bave recently agreed with a committee of the Corporation of 
the City of London to fumish Constant supply at once to a largo 
number of the houses of the poor within the City bounds, when- 
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«ver the arrangements of the officers of the Corporation in con- 
nection therewith are completed. The East London Company 
are extending the Constant system of supply in their district, and 
have completed the arrangements for supplying the 6,328 honses 
in the special district referred to in previons returns. The 
Sonthwark and Vauxhall Company are constructing covered 
service reservoirs at Nunhead, tocontain 18,000,000 gallons, and 
are erecting additional engine power for high pressure Constant 
supply. Additional boilers and works are also being constructed 
at Hampton. The West Middlesex Company are giving Con- 
stant supply to a number of houses on the application of the 
owners, who bave provided fittings according to the Board of 
Trade Regulations of the lOth August, 1872, and are fuUy pre- 
pcred to extend the Constant supply when called iipon. This 
company are also constructing estensive works and additional 
engine power at Hammersmith and at Hampton, to insure effec- 
tive supply. The Grand Junction Company bave completed a 
high service reservoir near Kilburn, to contain 6,000,000 gallons 
for Constant supply, and are now laying a line of main pipes 
to connect up this reservoir with the works at Campden-hill, and 
are likewise erecting additional boilers and works at Hampton. 
During the time tibese works are in progress the filtration is 
ìnefficient, but every effort is being made to complete the works 
as soon as possible. The Company are also giving Constant 
supply by means of standpipes in a number of courts and alleys, 
and arrangements bave been made to supply upwards of 5,000 
houses of this class. The alterations in fittings under the new 
Board of Trade Bules and Eegulations are being gradually 
effected as occasion offers, and are carried out in ali new 
buildings. The Chelsea Company are proceeding rapidly with 
the construction of the new filter-beds at Ditton. One of about 
one acre area is already completed, and another nearly so. A 
considerable improvement in the filtration of this company should 
shortly be effected." * 

DOMESTIC WATER SUPPLY. 

Mb. Jabez Hogg, M.R.C.S., writes from Bedford Square to 
the Times, July 10: — **While the Locai Government Board, 
through its officér of health, is very properly directing public 
attention to the estreme regard for the use of pure water, and 
advising the heads of households to see *to the sources and 
character of the domestic water supply, and the regalar 
removal of refuse,* and so forth, as a means of preventing the 
spread of cholerà, it does appear that another department of the 
Government entirely ignores this important question and its 
duty to the public in the matter of a water supply entirely under 
its control. I beg, therefore, you will allow me to direct atten- 
tion to the very disgracefal and contaminated state of the water 
in the Trafalgar Square fountain basins at the present moment. 
During the mid-day beat thewaterpositivelyemitsa perceptibly 
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disagreeable odour, and 'some of the green water which I sub- 
mitted to a microscopìe examination the other day was loaded 
with oi^nic matters, animai and yegetable life, &c. If this 
water finds ita way into any of the public offices, I pity the 
people who make use of it ; and I also feel a certain amount of 
alarm for the dirty little boys who sit on the edge of the basin, 
washing theip black feet in it, and bailing outquantitiesin their 
hats and shoes for the purpose of allaying thirst." 



NEW BEFBIOEBATING AFPABATUS. 

A FABTT of gentlemen attended at the factory of Messrs. Siebe 
and West, Mason Street, Westminster Koad, in order to witness 
the working of an Ether Refrigerating Apparatus, which Captain 
Frederic Warren, R.N., the inventor of the well-known " cooking- 
pot," proposes to apply to many useful purposes. The apparatus 
consists of a small steam-engine, to which is attached a second 
cylinder for condensing ether vapour. The cold produced by 
t^e expansion of condensed ether is utilised by being communi - 
cated to brine contained in pipes around which the ether circu- 
lates. The brine thus cooled is used in ìts tum either to freezo 
water or to cool air, the water being contained in reservoirs 
immersed in a vessel of cold brine apd the air being conveyed 
in pipes, which wind baokwards and forwards in such a vessel. 
The ether employed, being contained entirely in closed apparatus, 
is scarcely at ali wasted, and little more than its first cost need 
be taken into account. In the above experiments the moisture 
on the outside of the pipes leading to the refrigerator was 
papidly frozen ; and the air of the room, after being withdrawn 
at a temperature of 62 deg., was almost immediately returned 
into it at 46 deg. ; while, as this process continued, the temper- 
ature of the room was rapidly reduced, and might easily bave 
been brought to the freezing point and so maintained. Captain 
Warren claims that the temperature of any limited space can 
thus be kept down to almost any required degree ; and he pro- 
poses to apply the method to the construction of cold chambers 
on board of ships, to be used for storing fresh provisions, or, in 
the case of merchant ships, for the conveyance of perishable 
freight. Thus he would bave a cold chamber for bringing dead 
meat, say, from Aberdeen to London, and would accomplish this 
at a yery small expense ; but he does not think it pòssible to 
freeze a whole cargo of dead meat, so as to obviate internai 
putrefaction during the long voyage from Australia, He pro- 
poses, however, to cool railway carriages in hot climates, to 
provide cool vans for the conveyance of dead meat and other 
provisions in India, to cool the air admitted into hospital wards 
in hot climates, and to provide an unlimited supply of pure ice 
at almost nominai cost. Messrs. Siebe and West bave prepared 
the necessary machines for ali these purposes ; and among the 
visitors yesterday were some officials from the Admiralty, come 
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to examine into the matter with reference to its applicability to 
the wants of the Navy. Captain "Warren aeserts that one of his 
cool chambers would allow a man-of-war to carry a month's 
supply of fresh meat and vegetables for her whole company ; 
and if this be so, it would be scarcely possible to confer a greater 
boon upon the semce. — Times, 



WATER-GLASS. 

By a paper recently read before the French Academy, it appears 
that alleate of soda, or Water-Glass, hinders, like borax, the mani- 
festation of the organisms which produce putrefaction, but its 
action is more energetic than that of boraz. The snbstance, it is 
conclnded, is likely to find a wide application in destroying the 
infectious germs to which a number of diseases is to be traced. 



On. OF VITRIOL, — "STONB OF VITBIOL." 

The oil of vitriol, or misture of anhydrous sulphuric acid 
with its first hydrate— so-called Nordhausen sulphuric acid — is 
now very seldom manufaqtured, as the production of the ordi- 
nary hydrate, or English acid, is far more economical, and suits 
almost ali purposes. It appears that the manufacture of the 
former is stili principally going on in Bohemia, at the wo];ks of 
Von Starcu, where large quantities of iron pyrites are trans- 
formed into so-called " stone of vitriol," from which the oil of 
vitriol is derived by distillation in clay retorts. These vitriol 
Works are at Davidsthal, Bikov, Kasnau, Bras, and Branovic, 
and they appear to produce annually something like 1,500 tons 
of oil of vitriol. With regard to the yield, it is of importanco 
how the stone of vitriol is composed, and it is best if it consists 
entirely of " ferrisulphate " — that is, anhydrous sulphate of 
ozide of iron, instead of ferroSulphate, or anhydrous sulphate of 
protoxide of iron. The more of the latter it contains the 
greater is the Iosa of oil of vitriol through its decomposition 
into sulphurous acid and oxygen, the latter combining with the 
protoxide of iron. E. V, Tahn, of Pardubitz, the manager of 
Von Starcu's works, lays the greatest stress upon* freeing the 
sulphates of iron from protoxide, and vpon producing a thorough 
"ferrisulphate" before subjecting the stone of vitriol to the 
process of distillation. — Engineering. 

THE NEW HABBOUB WOBKS AT JBSSET. — LITHOFBACTBTTB. 

The long-felt want of better and more estensive harbour 
accommodation at Jersey is in course of being supplied by the 
«xtensive works now being carried out at St. Helier's by Sir 
John Coode. They comprise breakwaters, piers, and landing- 
8tages, which will enclose a large water area in the Little 
Hoads, and will afford berthage for the largest steam vessels 
frequenting the port of St. Helier's at ali states of the tide, as well 
as safe anchorage and shelter for any amount of shipping. The 
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open space between the mainland and Elizabeth Gastle will be 
partially traversed bj a breakwater, ^hilst another breakwater 
will be continued ont seawards from the latter point for a dìs- 
tance of about 2,700 ft. On the other or eastern side, a roadway 
will be made from the present Victoria Pier io a point below 
the Engineer Barracks, whence it will be continued seawards 
for 1,400 fb. ; there it will tum westward by a curved piece, 
300 fb. in length, terminating 1,400 fb. from the latter point 
in a fine pier and landing-place, with low-water berths for 
steamers< The evil of landing and embarking passengers at low 
water by means of small boats will thus be avoided, and the 
harbour will never be dry, as the present one always is when the 
tide is out. But before this can be effected, a vast amount of 
blasting and quarrying will bave to be done, both for clearing a 
ronte for the breakwater and piers, and for levelling the bottom 
of the new harbour. Much has already been done by the aid of 
gunpowder, but the work has been slow owing to the peculiar 
character of the rock, which is a hard tough syenite, in which 
broad bands of trap rock occur at frequent intervals. The 
engineer of the works, Sir John Coode, has therefore been for 
some time past desiring to obtain an explosive agent which 
would bave a better effect than gunpowder on the refractory 
material with which he had to deal, and which would, more- 
oyer, be suitable for subaqueous operations. 

The lithofracteur of Messrs. Krebs and Co., of Cologne, was 
the explosive selected for trial, and some experiments on a work- 
ing scale were recently carried out in the harbour by Herr Engels 
and Mr. Perry F. Nursey, with the view of demonstiating the 
applicability of lithofracteur to the purpose. Operations were com- 
menced by anattack on a mass of rock of irregular shape, about 
45 fb. in length, 18 ft. in width, and about the same depth, situ- 
ated in front of the Hermitage. Here several holes were bored, 
and charged with lithofracteur, small charges being also placed in 
vertical crevices in the rock, and the whole fired simultaneously. 
The result was, that after several such blasts, involving an ex- 
pendi ture of 13 Ib. of the explosive, the rock was considerably 
reduced in bulk, and the remaining portion so shattered as to 
make easy work for the quarrjrmen. 

Numerous other trials were made, including one with a 
60 Ib. box of lithofracteur, which was lodged against a jutting 
crag about 16 fb. long, 8 ft. wide, and 6 ft. high, and attached 
to a mass of rock at one end. The charge was simply placed in 
a deal case, and laid at low water by the side of the rock with 
heavy stones placed upon it to keep it down. When the tide 
had risen 6 ft. the charge was fired, throwing a fine column of 
water high into the air, and demolishing the wall of rock. The 
body of water projected upwards of course represented so much 
non-paying work done, and had there been a wall of rock on 
each side of the charge the energy expended in producing the 
column of water would bave been utiUsed in doing profitable 
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work. As ìt was, howerer, the engineer of the works expressed 
himself satisfted wìth the results. 

The most valuable experiment, perhaps, was the demolition 
of a largo wall of rock with a heavy submarine charge of Utho- 
firacteur. Standing out in the fairway of the harbour is a large 
mass of rock, some 40 fb. or 50 fb. high, on one side of whìch 
was a vertìcal opening, wedge-shape in pian, 6 fb. wide at the 
outer or seaward end, and only a few ìndies at the inner end. 
On the one side was the main rock, and on the other a wall of 
rock 20 ft. high, 19 ft. long, and 12 ft. thick. At the back of 
this crevice, on the rocky bottom, were placed at low water two 
dO-lb. bozes of lithofracteur, and on to these was tied an ex- 
ploding charge of 10 Ib. of the same material, in which were 
inserted two capped fuses, which were led up to the top of the 
rock. The charge was well secured to protect it from the scour- 
ing action of the waves, and the tide was allowed to rise over it. 
At 9 o'clock the same night, the tide being at the full, and giy- 
ing a head of some 12 fb. or 14 fb. over the charge, an attempt 
was made toland on the rock andfire the charge. The weather, 
howeyer, was rough, and there was a heavy sea on, which 
rendered the attempt to land futile. The following day being 
Sunday, the charge was left to itself to weather two more heavy 
tides. At high water on Monday moming a landing was 
efifected and the fuses lighted, but no explosion followed. At 
low water inspection showed that the wind and waves had 
caused the fuses — which were secured at intervals — to rub and 
chafe against the rocks, so that they had both become damaged 
and useless about 6 ft. from the charge. A d-lb bursting charge 
was therefore made fast to the main charge, and two more fuses 
led up to the rock in such a manner as to render damage im- 
possible. At high water the same night a landing was effected, 
the fuses fired, and the charge exploded with very satisfactory 
results, the whole of the wall being completely removed. Tak- 
ing the dìmensions of this wall at 20 ft. by 19ft.by 12 ft., as 
alroady stated, gives a cubical content of 4,660 cubie feet, or 169 
cubie yards. The rock weighs 2 tons per cubie yard, so that wo 
have in round numbers 340 tons removed by a charge of 115 Ib. 
of lithofracteur. The experiment proved, moreover, that the full 
power of this explosiye was deyeloped, although it had been 
subject to the action of wind and waves for 55 hours, and to 
that of five heavy tides. The result of these experiments is the 
fact that Sir John Coode has decided to use lithofracteur in 
canying out these extensive and important works. — Engineering , 



THE CHAM17EL TUNNEL. 



At a meeting of the Institution of Civil Enp^ineers, a paper 
has been read " On the Geological Condì tions Affecting the con- 
struction of a Tunnel between England and .arance/' by M», 
Joseph Prestwich, F.R.S. 
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The author, in tlds paper, reTÌewed the geological oonditions 
of ali the strata between Harwich and Hastings ón one side of 
the Channel, and between Ostend and St. Valéry on the other 
side, with a view to serve as data for any future projects of 
tnnnelling, and to show in what directions inquiries shotdd be 
made. The points considered were the lithological characters, 
dimensions, range, and probable depth of the several formatìons. 
The London day, at the month of the Thames, was fpom 200 ft. 
to 400 ft. thick, while under Calais it was only 10 fb., at Dun- 
kifk it exceeded 264 fb., and at Ostend it was 448 fb. thick. He 
considered that a trough of London clay from 300 fk. to 400 fb., 
or more, in thickness, extended from the coast of Essex to the 
coast of France, and,, judging from the experience gained in the 
Tower Subway, and the known impermeability andhomogeneity 
of this formation, he saw no difficulty, from a merely geological 
point of view, in the construction of a tunnel, but for the extreme 
distance — the nearest suitable points being 80 miles apart. The 
lower tertiary strata were too unimportant and too permeable 
for tunnel work. The chalk in this area was from 400 fb. to 
1,000 ft. thick ; the upper beds were soft and permeable, but the 
lower beds were so argillaceous and compact as to be compara- 
tively impermeable. In fact, in the Hainaut coalfields they 
effectually shut out the water of the water-bearing tertiary 
strata from the underlying coal-measures. Stili, the author did 
not consider even the lower chalk suited for tunnel work, owing 
to ijis liabiUty to fissures, imperfect impermeability, and exposure 
in the Channel. The gault was homogeneous and impermeable, 
but near Folkestone it was only 130 ft. thick, reduced to 40 ft. 
at Wissant, so that a tunnel would hardly be feasible. The 
lower green-sands, 260 ft. thick at Sandgate,thinnedofftodOft. 
or 60 ft. at Wissant, and were ali far too permeable for any 
tunnel work. Again, the Wealden strata, 1,200 ft. thick in 
Kent, were reduced to a few unimportant rubbly beds in the 
Boulonnais. To the Portland beds the same objections existed 
as to the lower green-sands ; both were water-bearing strata. 
The Kimmeridge clay was 360 ft. thick near Boulogne, and no 
doubt passed under the Channel, but in Kent it was covered by-- 
so great a thickness of Wealden strata as to be almost inacces- 
sible ; at the same timo it contained subordinate water-bearing 
beds. Stili, the author was of opinion that, in case of the not 
improbable denudation of the Portland bed, it might be ques- 
tionale to carry a tunnel in by the Kimmeridge clay on the 
French coast, and out by the Wealden bedson the English coast. 
The oolitic series presented conditions stili less favourable, and 
the lower beds had been found to be water-bearing in a deep 
Artesian well recently sunk near Boulogne. The experimental 
deep boring now in progress near Battle wowld throw much 
light on this part of the question. 

The author then passed on to the consideration of the 
Paloeozoic series, to wluch his attention was more particularly 



MEGHAiaCAL AKD USEFUL ABTS. 49 

^irected while making investigations, as a member of the Eoyal 
■Coal Commissìon, on the probable range of the coal-measures 
under the South-East of England. He showed that these rock», 
which consìsted of hard Silurìan slates, Devonian and Car- 
boniferous limestone, and coal ijieasures, together 12,000 fb. to 
15,000 ft. thick, passed under the chalk in the North of France, 
outcropped in the Bonlonnais, vere again lost under newer 
formations near to the coast, and did not reappear until the 
neighbourhood of Frome and WeUs was reached. But, although 
not exposed on the surface, they had been encountered at a 
depth of 1,320 ft. at Calais, 986 ft. at Ostend, 1,026 ft. at 
Harwich, and 1,114 ft. in London. They thus seemed to form 
a subterranean table-Iand of old rocks, covered immediately by 
the chalk and tertiary strata. It was only at the southern 
ilank of thìs old ridge that the Jurassic and Wealdon series set 
in, and beneath these the Paloeozoic rocks rapidly descended to 
great depths. Near Boulogne these strata were already 1,000 ft. 
thick ; and at Hythe the author estimated theìr thickness 
might be that or more. Supposing the strike of the coal 
raeasures and the other Palceozoic rocks to be prolonged from 
their exposed area in the Boulonnais across the Channel, they 
would pass under the Cretaceous strata somewhere in the 
neighbourhood of Folkstone, at a depth estimated by the author 
At about 300 ft., and near Dover at about 600 ft., or nearly at 
the depth at which they had been found under the chalk at 
Guines, near Calais, where they were 665 ft. deep. These 
Paloeozoic strata were tilted at high angles, and on the originai 
elevated area they were covered by horizontal Cretaceous strata, 
the basement beds of which had fiUed up the interstices of the 
older rocks as though with a liquid grouting. The overlying 
mass of gault and lower chalk also formed a barrier to the 
passage of water so effectual, that the coal measures were 
worked without diificulty under the very permeable tertiary and 
upper chalk of the North of France ; and in the neighbourhood 
of Mons, notwithstanding a thickness of from 500 ft. to 900 ft. 
of strata charged with water, the lower chalk shut the water 
out so effectuaUy that the coal measures were worked in perfect 
«afety, and were found to be perfectly dry under 1,200 ft. of 
these strata combined. No part of the Straits exceeded 186 ft. 
in depth. The author, therefore, considered that it would be 
perfectly practicable, so far as safety from the influx of the sea 
water was concemed, to drive a tunnel through the Palceozoic 
rocks under the Channel between Blanc Nez and Dover, and he 
stated that galleries had actually been carri ed in coal, under 
less favourable circumstances, for two miles under the sea near 
Whitehaveu. But while in the case of the London day the 
distance seemed almost an insurmountable bar, bere again the 
depth offered a formidable difficulty. As a collateral object to 
be obtained» the author pointed to the great problem of the 
rango of the coal measures from the neighbourhood of Calais in. 
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the direction of East Kent, which a tunnel in the Faloeozoie 
strata would help to solve. These were, according to the 
anthor, the main conditions prhich bore on the construction of a 
submarine tunnel between England and France. He was 
satisfied that on geological grounds alone ìt was in one case 
X>erfectly practicable, and in one or two others it was possiblj 
so; but there were other considerations besides those of a 
geological nature, and ' wbether or not they admitted of so 
favourable a solution was questionable. In any case, the author 
would suggest that, the one favourable solution admitted, it 
might be desirable, in a question iuTolring so manj and such 
great interests, not to accept an adverse rerdict witliout giving 
nll those considerations the attention and deliberation whicli 
the importance of the subject deserved. 

Granting the possibility of the work in a geological point of 
view, there were great and formidable engineering difficulties ; 
but the vast progress made in engineering science during the 
last half century led the author to imagine that they would not 
prove insurmountable, if the necessity for such a work were to 
iuise, and the cost were not a bar. 

MB. 8. J. UJlCSIS^B CHAIVNEL PAS8AOE 8TBAUEB. 

In the matter of the Ghannel passage, sìnce the collapse of 
Mr. Fowler^s scheme before the Committee of the House of 
Lords, public attention has of late been directed towards a 
solution of the question by means of large and commodious 
vessels, drawing very little water, to do the work between the 
existing harbours without any considerable expenditure upon 
those harbours for ìmproved accommodation. So long ago as 
1869 Mr. S. J. Mackie, CE., entered on this ground, and 
designed a special class of vessel for the Channel service. It 
may be remembered that a very pretty wooden model and an 
iron model working by steam were in that year exhibited at the 
soirée of the President of the Royal Society, where they 
attracted much attention. The model was also shown privately 
to the Members of the Committee of the Society of Arts upon 
the subject of the improvement of the present steamers, in 
1870, but was not put into competi tion with other models then 
displayed, because the inventor dedined to exhibit on account 
of the restriction of size to vessels not ezceeding 200 fb. in length, 
since he refused to consider any vessel under 400 fb. in length 
as properly suitable for the Channel passage. 

The system of construction adopteid by Mr. Mackie is that of 
a composite box-girder, or compound tubular bridge, to which 
the skin is fastened, forming a body or general hull like that of 
vessels of the ordinary type. To the merits of tbis mode of con- 
struction, for its strength, lightness, conmiodiousness, and safety, 
the highest appreciation has everywhere been fìreely given ; and, 
indeed, there can be no question whatever as to these prànts ; 
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nor can there be any other form in whicli better accoanmodation 
will bo fumished for travellere. The experimental question 
really to be settled was the efficiency of the proposed mode of 
propulsion, there being no donbt whatever as to the steadiness 
of the vessel in a sea-way. To these important questions the 
inyentor has devoted much of his attention, being most desirous 
that eyerythìng should be assured before his pian carne before 
the public. In this spirit he has worked on with his model, 
lengthening ber, deepening her, narrowing ber tubes, increasing 
the diameter of ber paddles, working her with three, two, and 
one pair of paddles, for effects in comparison with each other, 
until at last he has altered his model altogether ont of the 
originai lìght-draught shape, and she now represents one of the 
heaviest of ironclads, such as would bave a draught of 65 fb., if 
the proportions were regulated as usuai according to scale. As 
the model stiU drives with as good speed under the most unfa- 
vourable conditions that could be devised, it is only fair to con- 
cede that, so far as any model, conscientiously worked, can 
determine, Mr. Mackie has good grounds for his belief that a 
high speed will be obtained by this mode of prwulsion. 

Mr. Mackie*s most recenl design for the Channel Passage 
Vessel differs only from the originai one, in haying four paddles 
instead of six, and in being 80 ft. in beam instead of 90 ft. ; this 
reduction of the beam being for the sake of finer lines, with a 
view to speed of working, which will not be less than 20 miles 
an hour. The details of measurement for the proposed ship are 
— length, 400 ft. ; breadth of beam, 80 ft. ; draught of water, 
6 ft 6 in. The vessel is constructed in thefollowing manner : — 
The bottom of the huU is nearly fiat, there being just a slight 
rise along the median line. It is doublé plated, with an inter- 
val of 18 in. between the skins. Four maìn yertical girders ex- 
tend longitudinally through the vessel from end to end, so far 
as the form of the bows and stem will permit. These girders 
are braced together transversely, by a maìn deck and by an 
upper or promenade deck, the whole being attached to the outer 
skin of the vessel. The centrai interspace, formed by the in- 
nermost longitudinal girders, constitutes the main compartment, 
or centrai bull, of the vessel ; and in this are placed the 
boilers, engines, stores, berths for crew, and cargo. The lateral 
ìnterspaces, between the inner and outer longitudinal girders, 
form on each side a tubular channel or waterway, open at both 
ends ; and within these waterways are the propellers, which may 
be two or three pairs of paddles in each waterway, to work 
synchrouously or separately, at the will of the engineer, who 
Controls ali the engines from a centrai position under the steer- 
ing house. In the present case the paddle-wheels will be 24 ft. 
in diameter, with floats 12 ft. wide by 6 ft. deep. The water 
acted on, being thus confined, passes entirely throngh the vessel 
from end to end. The extemal spaces, between the outer 
longitudinal giiders and the skin of the ship, form buoyant wings, 

D 2 



62 THB TEAE-BOOK OP FACTS. 

or lateral huUs, into which the baggage-Tans will be lowered and 
covered down with water-tight hatches. The buoyancy of these 
onter compartments will act as an additional check upon any 
tendency to roll, just' as a man floating on his back (as this 
vessel does on her centrai huU) could check his roUing motion 
by his extended arms with a bladder in each band. Both 
weight and buoyancy are thus brought in to aid the great width 
of beam in giving the utmost steadiness to the vessel. In a 
lon^tudinal direction the fiat floor of the bull, and the buoyancy 
of its every portion — unlike the buoyancy of an ordinary ship, 
which only exists in the middle body, the bows and stem being 
dead ends, and oscillating on the centrai buoyant portion — ^with 
the force of the current passing through the ship acting as a 
"water-rope to tie the bull down to the sea, will ali undoubtedly 
combine to give the vessel, if not absolute steadiness (which per- 
haps is neither attainable nor desirable in rough weather), yet 
certainly as much steadiness as is practicably attainable and 
safe in a floating structure. To prevent the vessel being wet, 
great Ilare is given to the bows, and the lìnes of the bottom are 
fined off to an unusual degree below the water. 

The saloon is a very conspicuous portion of the vessel. In 
no ordinary ship can anything like the same extent of the best 
accommodation be obtained. It is one of the merìts of Mr. 
Mackie's pian that this feature first received in it the grandest 
extensìon, which is a merit that ought not to be lost sight of 
in estimating the orig^nality of different competing schemes. 
Instead of being a mere addition,, as hitherto, Mr. Mackie makes 
the saloon an integrai part of the ship, adding in the largest 
degree to its strength and safety. The upper portions of the 
main longitudinal girders are brought up above the maindeck, 
and boxed in by the upper or promenade deck, thus forming a 
magnificent saloon 300 ft. long, 60 ft. wide, and 12 ft. in height. 
The longitudinal girders are in this way brought to 26 ft. depth 
of web, and give immense strength. These girders, as well as 
the bulkheads across the hulls, give also the capacity of taking 
ali the strains in the place of the plates, and relieve the torsions 
of the outer skin, which are so detrimental to the endurance of 
our present ships. 

At first sight, the friction of the water through the water- 
ways might seem an impediment to the propulsion. But on 
closer examination many of the difficulties vanish, particularly 
when the balance of results is struck. Thus the action of the 
tubes in releasing the head resistance is beneficiai, in causing 
shorter throws of the water from the bows, and in giving 
direct force to the columns of water expelled, instead of a large 
amoimt of force beftig lost by the lacera dispersion of the water 
from outside paddle-wheels. Some considerable discussion has 
arisen as to the necessity of running the foUqwing paddles at 
higher speed than the intake paddles ; but Mr. Mackie asserts 
that he gets the best results by working ali the paddles together, 
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Btroke for stroke, the paddles of ali the wheels dipping iato the 
stream together. In rough weather there will be this adrantage, 
that the current passing through the tubes wìll be pretty unìform, 
and therefore the irregularity of wave-action, so formidable to 
ordinary steamers, mll be avoided. It would be a mistakej to 
suppose that in the Mackie yessel the waves bave free access to 
the body of the vessel. The waves are prevented from rushing 
into the tubes by the lìmited space that is left above theìr 
mouths — not more than from a few ìnches to a foot above the 
load dranght-line. The upper part of the waterway also is 
grated, to prevent the swallowing up of boats, if they were un- 
happily run in to at night or in a fog ; as also to prevent the 
entrance of any foreign bodies that may be floiiting in the sea. 

The time of working the engines, moreover, in the Channel 
passage being but little, if anything, over one hour for the 
voyage across, the consideration of cost of working may be dis- 
missed, so far as this passage is concemed, in view of the more 
imperative essentials of the steadiness and comfort of the vessel. 
The fact, however, is that, on working out the resistances and 
speed upon the accepted ndes, the results, both as to resistance 
and speed, are highly favourable. 

Various designs for war-ships, river-bòats, and canal-boats, 
bave also been prepared by Mr. Mackie, with a view to ascer- 
taining the powers of speed and the resistance of the new 
form of bull under varying conditions of weight, draught, and 
size. The results in every case are highly satisfactory. It is 
probable, from the cautious and inquiring character of the 
inventor, that, had it not been for the antagonism of rivai 
schemes, he might bave waited longer and spent yet more time 
on bis researches. But enough, he con&iders, has been done to 
justify the building of a trial vessel of 140 fb. length, 22 ft. beam, 
and 3 fb. draught, to setUe the question of propulsion before 
going to the public for a company to carry out the invention 
with a viewto commercial profits. — Abridged from the lUustrated 
London News. • 

GOAL IK SABAWAX. 

A coBBESFONDENT writes to the Times: " In the Parliament- 
ary Eeport on coal, 1873, it is stated that the Goal exported to 
foreign countries has increased from 9,283,294 tons in 1865 to 
13,211,961 tons in 1872, and it will be instructive to notice 
what sources of supply may assist in lessening this outflow, 
since the more coal that is available for steam and industriai 
purposes at home, the better our manufacturers will be able to 
maintain that command of foreign markets which has hitherto 
been regarded as the heritage of this country. Wliile the New 
South Wales coal is meeting the demana in the southern 
hemisphere, and a considerable portion of the coal used in 
North China and Japan is drawn from tlie latter country, largo 
depofdts of bituminous, anthracite, and cannel coal, have been 
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brought to light in Sarawak during the past 12 months, where 
exploring parties have been oiganised by the Bajah Brooke. 
There ìs now little doubt that, sooner or later, Singapore, Hong 
Kong, the Malay Archipelago, and perhaps Galle, wiU be 
Fiipplied with Sarawak coal of a quality to meet eveiy reqpire- 
ment for steam, gas, or other purposes. The Sarawak Govern- 
ment ìs now working a vein of coal for the use of its own 
steamers a short distance up the Sadong Biver, not far from the 
Bea ; this is inferior in quality and very easy of access. Near 
Mukah, on the sea coast of the Mukan Besidency, a vein of 
cannel coal of great thickness has been traced for a considerable 
distance, and been found cropping out in fourteen different 
places over an area of 20 miles. A vein of similar cannel has 
been discovered up the Bajong river, which is navigable nearly 
200 miles for small steamers ; and many other outcrops of coal 
have been brought to light, of which that found in largo 
qiiantities at Silantek has proved the most important. This 
latter, a steam coal stated to be equal to West Hartley, has been 
raised, and tried at Singapore with remarkable results. This. 
trial was made on board the steamship Agnes, fittod with 
ordinary compound surface-condensing engines, the diameters 
being 47^ in. in the high pressure and 25^ in. in the low 
pressure cylinder, with a stroke of 2 ft. 9 in. During the 6J 
hours the vessel was at full speed at sea the steam was from 
60 Ib. to 55 Ib. pressure in the boiler, and indicator cards 
taken eveiy half-hour gave a mean horse-power of 330*71 ; 
4,196 Ib. of coal was weighed and consumed, giving an average 
of 762 Ib. per hour, an equivalent of 2 Ib. 6 oz. per indicated 
horse-power per hour ; the furnace refuse was 7^ per cent, of 
coal consumed ; the combustion was perfect, with a very little 
tight grey smoke. Making the usuai allowances, it may be 
taken that less than 2 Ib. per horse-power per hour would 
sufftce on an ordinary voyage. The coal used was surface coal, 
and could hardly be expected to yield its full power. The crop 
of the main seam of this Silantek coal has been opened up for 
nearly two miles ; it runs from 4 to 5 fb. thick, and is available 
for surface working at a gentle angle. Quite lately coal of the 
same kind as the above has been found at the mouth of the 
Sibuyan Biver, near the sea, where it crops out of six hills of a 
considerable size and has many faculties for working. The 
existence of these deposits, and their utilisation through the 
medium of Chinese labour, can hardly fail to be a matter of im- 
portance to our Eastern carrying trade, and ali interested may 
hope that the bad name attaching to Eastern coal will become 
a tning of the past. There are few points in the far East where 
it is more important to command an unfailing supply of steam 
fuel than at Singapore and the Straits of Sunda ; our China 
trade cannot fail to welcome its production, and the newly pro- 
jected railways in Java will doubtless create a locai demand for 
good coal which at present it is difl&cult to meet." 
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COAL CUTTING. 

ULel Fibth has read to the Brìtish Association an interesting 
paiper on the application of machineiy to Goal Cutting, giving a 
full description of the machine. It is driyen by compressed air, 
and Works by " picking/' in a similar way to, though mnch more 
effèctually than, the " hand-pick "at present in use. A youth of 
ordinary capacity can acquire, in a veiy short time, sufficient 
Imowledge to undertake the duty of guiding one of these 
machines, which does the work of twelve men. It appears that 
with well-constructed machinery 40 to 50 per cent, of the steam 
power ezerted can be given off in compressed air at a density of 
three atmospheres in &e receiver, and that this pressure is suf- 
ficient for the effectual and economical working of the machnes. 
It is calculated that the equivalent of a man's power, ezerted 
by the machine for a whole day, is obtained at a cost of fuel of 
3^. In addition to other benefits from the use of compressed 
air, the cooling effect from its discharge at each stroke of the 
piston, reducing the temperature of the mine, is found to be con- 
ducive to the comfort of those engaged in working, and, besides 
this, the ventilation is improved. Further, too, in the event of 
an ezplosion, the poisonotis effect of after-damp or foul air 
generated can be mitigated ; and in case of fire the pipes can be 
used for conveying water to the spot, and such use has actually 
been made of them. It was estìmated that an allowance of 2d, 
a ton would in three years liquidate the entire outlay for the 
machinery. 

The Nant-y-glo coal-cutting machine was described in a 
paper by Dr. Clapp. This machine is also driven by compressed 
air, and acts by means of a series of rotating drìlls which perfo- 
rate the ooal, at the same time breaking down the divisìons 
betweèn the holes bored. 



the economic consttmftion of smoke. 

The operation, at Glasgow, of Messrs. T. & T. Vicars's 
patent self-stoking smokeless fornace, which is perhaps a little 
better known in England than in Scotland, is thus spoken of in 
the Glasgow Herald : — It meets the case more thoroughly than 
any invention of a similar kind that has hitherto come under 
notice, and isas simple in construction as it is efficient in operation. 
The coal is placed in a hopper, over the front part of the fornace, 
ìnto which it falls in small quantities through a couple of aper- 
tures. It is not necessary to open the front door of the fumace, 
ezcept to see how the fire is getting pn, for by a simple mechani- 
cal readjustment the man in charge of the furnace may regniate 
the quantity almost to an ounce. As it is added to from above, 
the coal sìnks down, and slides slowly inward untìl it reaches 
the bars forming the bottom of the fumace. These bars are 
acted upon by plungers, which carry them forward together, 
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-wìth tlieìr layer of coal on the top, and then, an eccentrìc being* 
applied, every thìrd bar in the serìes is brought back to receìye 
a fresh supply. In this systematìc and continuous way the 
furnace is fed with coal, which passes right through in slow an^ 
easy stages, the same quantity of fuel being at ali times in 
exactly the same state. Combustion is therefore perfect, the 
smoke is burnt up, and the waste fuel is discharged, in the form 
of clinker or slag, into the ash-pit. The worfcs of which we 
bave been speaking are those of Messrs. Crum, at Thornliebank, 
■nrhere upwards of thirty of these fumaces are in operation, andv 
others are being erected with ali dilìgence. 



ECONOMIC CONSUMPTION OF COAI.. 

The Manchester Society for the Promotion of Scientific 
Industry bave been engaged for some time in preparing an 
exhibition of appliances for the saving of fuel, to be held in Peel 
Park, Manchester. The exhibition is diyided under eight 
classes, viz. : — 

1 . Appliances which may be adapted to existing fumaces, &c., 
whereby an improved combustion of fuel is secured, and a direct 
diminution of the quantity required is effected. 2. Appliances 
which may be adapted to existing steam-boilers, &c., whereby 
the waste beat of flue gases, or of exhaust steam, is utilised. 
3. Appliances which may be adapted to existing steam-boilers, 
pipes, and engines, whereby loss of beat from radiation and con- 
duction is prevented. 4. New or improved fumaces (using 
solid, liquid, or gaseous fuel), boilers and engines of ali descrip- 
tions, specially adapted for the saving of fuel. 5. Naturai and 
artificial fuels of ali kinds. 6. Coal-cutting and peat-manufac- 
turing machines. 7. Domestic and other fire stoves, ranges, 
aud apparatus of ali kindfl (using coal, gas, or other fuel) for 
cooking, or for warming rooms and buildings. 8. Miscellaneous. 
As far as can be judged, at the present stage of the arrange- 
ments, each of the above classes will be well represented. 

About 500 appliances of different classes were displayed 
in a wooden building, 260ft. by 60ft., with three annexes for 
large exhibitors. The catalogne included some of the smallest 
and simplest contrìvances, as well as ponderous boilers and 
engines, with ali the latest improvements that bave been devised 
under the stimulus of increasing cost of fuel. It may be stated 
generally that the exhibition is not confined to novelties. It 
indudes many comparatively old and well-known inventions. 
The aim of the promoters has been not so much to oflfer pre- 
miums or rewards to inventors, as to draw public attention to 
what has already been done in the required direction, and then 
to point out the path in which inventive skill may be most 
usefuUy exercised. 

In regard to the saving of fuel in manufactures, it is- 
desired especially to bring imder notice the advantages of high- 
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pressure boilers, for ìt ìs felt that steam as well as fuel has 
been wasted. The ezhibìtion ìncluded a globe high-pressure 
boiler, sent by Messrs. Sanderson and Proctor, of Huddersfield ; 
» tubular boiler, by Mr. G. Sinclair, of Leith, which is capable 
of working up to 300lb. to the sqnare inch; and a 60-horse 
Eood's boiler, by the Patent Boiler Company, of Birmingham. 
Among other exhibits in this department are a 4-horse agricul- 
turai engine with spirai bar apparatus for securing greater 
economy in coal, by Messrs. Young Brothers, of liverpool ; and 
a patent grate or series of grates, for furnaces, by Messrs. 
Bolgano, Tedesco, and Co., of Frague. There were also a fuel 
economiser for railway locomotiyes, mechanical stokers, various 
machinery for the cutting of coal and making of peat, and a 
large number of other inyentions with the same end in view. 
The Wide range over which ezhibitors extended was remarkable. 
On the one hand we find an excellent artificial fuel easily 
manufactured and remanufactured with the aid of silicate of 
soda and coal tar from the ashes and refuse of an ordinary fire, 
the discoyeiy and patent of a lady ; and on the other hand the 
drawing 6f a set of three furnaces, fixed one aboye the other, 
for the purpose of consuming the smoke and of securing a 
more efficient use of fuel, contributed by an old Captain of the 
£oyal Nayy. After serving his country professionally for fifty 
years, he is desirous of rendering in his old age a further sen-ice 
if possible. 

The domestic department was well represented, and there was 
eyery imaginable contriyance for effecting a saying in the con- 
sumptìon of household coal. Dr. Crestadoro, the chief librarian 
of the Manchester Free Library, exhibited an ingenious self-feed- 
ìng grate. There were also stoyes specially constructed for the 
burning of peat, a noyel kind of shoyel for feeding fires at the 
bottom instead of from the top, and a large number of improyed 
house grates. The general tendency of the inyentions in this 
direction is to lessen the consumption by narrowing the area of 
the fire ; in some cases to shut it out of sight altogether. The 
model of an inyention which possesses importance from a 
sanitary point of yìew was exhibited by Mr. Stott, of Halifax. 
This is a yentilatìng drain, by which the noxious gases are not 
only destroyed but utilised by being consumed in àie fires, with 
which the drain is placed in direct communication by meàns of 
a pipe, which can be tumed off or on at will. A large number of 
drawings and models were shown. As far as possible the yarìous 
apparatus were in action. Suitable brickwork wad proyided 
for the fire grates, and steam power for such of the exhibitors 
as required it. 



THE lilBOTTB SAFETT CATCH. 



Thb Safety Catch of M. Libotte, which has found a wide 
application at the coUieries of Belgium and the North of France, 



58 THE TEAB-BOOK OF FACI8. 

has proved its value at the collieiy of " Conception,** near Mont- 
sur-Marchienne, where the pit rope broke when drawing up ihe 
cage loaded with four tuba of coaL The catch or parachute 
acted instantly, and forced its claws in the guiding beams 1*5 
centimetres deep, and after only sliding downwards \ metra 
brought the cage to a standstill, and kept «nspended a weìght 
of 5,410 kilog., or 5^ tons, tìz. the cage 1,700 kìlogs., 4 loaded 
tuba 1,960 Hlogs. and 250 metres of wire rope 1,750 kilogs. 
This apparatus merìts its reputation, and aets well when the 
Tope breaks winding up, but is not reliable when going down. 



ST7PFLY OF PBTB0LB17H. 

The TitusvUle (Pennsylvania) Herald reports that the old 
Oli wells are falling off rapidly, bnt new wells comìng in appear 
to keep up the production. No new wells are started from the 
top of the ground, but no one can see the end of the fourth sand 
development. The Herald says : — " With present low prices the 
question of emplopng petroleum as fuel is again agitated. The 
latest intelligence upon the subject cornea from Canada, where 
a man named Belighine has been trying an ezperiment on a 
locomotive belonging to the Canada Southern Kailway, with an 
average consumption of 4 gallons per mile. The engine steamed 
quite freely, and made good time with a train of 30 cars. This 
would be about a barrel for every ten miles. The most simple 
contrivance for burning petroleum is either by means of a jet of 
steam or compressed air passed at right angles over the orìfica 
of a pipe in such a manner that the oil will be sucked up and 
thrown into the furnace in the form of a fine spray, where, if 
properly adjusted, it will undergo perfect combustion. The 
cost of the apparatus is trifling. The whole point, it seems to 
US, turns upon cheapness, and as the market might go up rapidly 
with any marked increase of demand, there seems to be an inr 
disposition to try the experiment. There can be little doubt 
that oil will be found in many parts of the country where at 
present it is not thought of, in which case a new and unlimited 
market for its utilisation as fuel would naturally follow.'* A 
Californian paper states that oil has been found on the bank of 
the Paiaro nver. 



THB FETSOLBXJH TBADE. 

It is proposed to form a company to laya pipe from Petrolia 
to London, in the province of Ontario, Canada, for the convey- 
ance of oil, in consequence of the diflficulty experienced in obtain- 
ing prompt deliveries by railway. As the two places are on a 
level, pumps will have to be erected at intervals of about 10 
miles to force the oil into the next pumping-place. The distance 
to be overcome is about 60 miles, and the cost is estimated at 
100,000 dollars. 
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BOCKETS FOB ASHAITTEE. 

Wab rockets may be said to be portable artillery. In manj 
positions, owing to difficulties of transport, the use of artilleiy 
in the ordinaiy manner is either altogether impossible or, at 
beat, very limited. The "weight of a piece of ordnance and the 
violent recoil produced by the explosìon of the charge of gun- 
powder will always render the employmcnt of a gun — even of 
the lightest description — more or less laborious. The adoption, 
therefore, of a mìlitary éngine which without the drawbackB 
inherent to the gun would possess projectile power was a great 
desideratum. This want led Sir William Congreve to construct 
the war rocket, which, as he says, is ammunition without 
ordnance — the soni of artillery without the body. A war-rocket 
consists of a cylindrical metal case containing an inflammable 
composition. To one end of this case a hollow thimble-shaped 
iron head is attached, which may be fiUed either with gunpowder 
or carcass composition ; the other end is closed, with the exoep- 
tion of one or more vents or holes to admit the escape of the gas 
from the ignited composition. The rocket invented by Sir 
William Congreve, as well as the improved pattern subsequently 
ìntroduced by General Boxer, was fitted with a stick or long 
wooden rod, attached to its base ; this served to keep it steady 
in flight. But rockets of this description were superseded in 
1867 by the Hale rocket, in which the stick is dispensed with 
and rendered unnecessary by a contrivance for giving rotatory 
motion to the case during its flight. The iron case of the Hale 
rocket is manu&ctured ^m a kind of semi-steel known as Atlas 
metal. The sheet of metal is first formed into a hollow cylinder 
with lapped edges, then rivetted and brazed at the longitudinal 
joint ; the cast iron hollow head, the hollow being filled up with 
wood, is then rivetted on to one extrendty of the cylinder. The 
inside of the case is corrugated in three places to give it a better 
hold on the composition, and the latter is separated from the 
head by a disc of millboard. The composition consists of the 
elements of gunpowder, but the proportions are such that when 
ignited it burns fiercely instead of exploding. 

In the nine-pounder rocket now in use agaihst the Ashantees 
the composition consists of 69 parts saltpetre, 12 parts sidphur, 
and 19 parts charcoal, whereas that of gunpowder is — saltpetre 
76, sùlphur 10, charcoal 15. The composition is introduced into 
the case in successive pellets, and pressecl by hydraulic power 
into a solid column, which is afterwards bored out in a cono for 
about two-thirds its length; in the nine-pounder rocket this 
hollow cone in the centre of the composition is about 7iin. in 
length, leaving a solid column of composition about l^in. in 
thickness between the inner extremity of the cone and the mill- 
board disc. The rocket owes its projectile power mainly to the 
presence of this cone or cavity in the inside. If the composition 
were solid throughout, only a small surface would igmte, and 
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thè rocket would in that case simply bum like a squib until a 
considerable portion of it had been consumed. But the interior 
cavity causes a large siirface of composition to be ignited the 
moment the rocket is fired ; the gas ìs thus generated within the 
case more rapidly than it can escape through the holes or venta 
in the base, and the result is a great pressure actingin ali direc- 
tions inside the rocket. The pressure on the sides mutuaUy 
balance one another ; but as the pressure on the tail is reliered 
by the escape of the gas, that on the liead is greater than that 
on the base; consequently, the rocket moves forward in the 
direction of the greatest pressure. In fact, the force which 
produces motion in the rocket is somewhat similiar to that which 
produces recoil in a gun; but whereas recoil is a retarded 
motion due to a sudden impulse which ceases when the projectile 
has left the muzzle, the flight of a rocket is an accelerated motion 
due to a Constant force which acts until the composition has 
burnt out. 

The rocket was first introduced into the British service in 
1806, strictly as an incendiary projectile. Ai this period the 
only means of bombarding and buming towns and shipping was 
by mortar fire, for although shells were fired from howitzers 
with small charges about 1700, it was not until 1822 that 
General Paixhans pointed out the proper use of shell-guns for 
horizontal fire. In the early part of this century, therefore, 
bombardments were effected by discharging either common shells 
or carcasses — ^projectiles fiUed with inflammable composition — 
from comparatively ponderous pieces of ordnance, such as 13- 
inch, 10-inch, and 8-inch mortars. The 10-inch sea service 
mortar weighed over SOcwt., and fired a spherical carcass-shell 
of 1051b., filled with about seven rounds of composition. The 
latter was ignited by the discharge of the piece and burnt very 
fiercely for about nine minutes, the flames issuing from three 
vents. This projectile, therefore, on falling among oombustible 
material produced a conflagration, but such was the force of its 
descent from the height to which it had been thrown by the 
mortar, that, on falling upon a building, it frequently went 
through the roof and ali the fioors of the house until it ulti- 
mately buried itself in the celiar, where there was nothing combus- 
tile. The 32-pounder rocket, on the.other band, also contained 
about seven pounds of carcass composition in its head, but was 
about one third of the weight of the 10-inch shell. It could be 
easily carried 1^ one man, and discharged by means of a tube of 
a simple and light construction. Moreover, it would range even 
further than the 10-inch shell, and, owing to its comparative 
lightness and shape, would lodge somewhere inside the body of 
the house it struck ; it was therefore more likely to cause a con- 
fia^ration. Eockets appear to bave been first used by us in the 
bombardment of Boulogne in 1806, when 200 rockets were dis- 
charged and the town set on fire in many places without the 
filightest opposition or loss being incurred by tìie attacking party. 
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They wero subsequently used witli great effect durìng the siege 
of Flushing. 

But although Sir William Congreve's first idea was an in- 
cendiaiy projectile which was to be thrown in larga numbers 
from boats into a seaport town or a harboup crowded with 
shipping, the system gradually expanded until it comprehended 
military as well as naval operations. The 32-pounder rocket 
was after a time abolished, and 24-pounders, 12-pounders, and 
6-pounders introduced, and in 1813 rocket troops of Eoyal 
Artilleiy were formed. The service rendered by the rocket 
detachments attached to the AUied Army at Leipsic is a matter 
of histoiy. In telling the story of the battle Sir Edward Cust 
says that the destructive effects of the flights of rockets was so 
fearfnl, that a whole brigade surrendered after being a few 
minutes under their fire. But this was by no means the first 
occasion on which rockets were used against troops. They had 
long been known to and used by Eastern Powers, and Tippoo 
Saib taught us the vaine of the rocket as a projectile during the 
siege of Seringapatam in 1799, wlien the British troops are said 
to have sufEered more from the enemy's rockets than from shells 
or any other weapon. 

Thus by degrees the rockets was generally adopted as an 
engine of war both for naval and military purposes, and gradu- 
ally its originai object came to be lost siglit of. Carcass-rockets 
went out of fashion, and shell-rockets were introduced with 
time fuses and ali the paraphernalia for boring them. The cast- 
iron head of the rocket was fitted with a fuse, next the composi- 
tion and a small hole in the apex for the insertion of the burst- 
ing charge, through which the boring machine — somewhat 
similar to a bit and brace — was introduced when it was required 
to bore into the fuse composition. When the rocket was to act 
as a shell, the screw plug in the apex was removed afìd the fuse 
composition bored into for a depth correspondìng to the distance 
at which the shell was required to burst ; the bursting charge 
was then poured in and the screw-plug replaced. Now this 
operation was a work of time, and the service of the rocket was 
proportionally delayed. Moreover, the shell-head, even of the 
largest sized rocket, the 24-pounder, only contained about 9oz. 
jof gunpowder, while that of the 12-pounder did not hold half 
that quantity. These considerations led the Ordnance Select 
Committee in 1866 to recommend that the use of war rockets as 
shells be discontinued, and when Hale's rockets were introduced 
in the following year, the hollow in the cast-iron head was 
simply plugged up with a piece of oak. In fact, as at present 
manufactured, the rocket as a man-killing projectile acts mainly 
as a shot, while its incendiaiy powers are confined to the fiames 
which issue from its tail — ^that is, to the buming of the rocket 
composition, which only lasts a few seconds. We readily join 
with Sir Samuel Baker in deprecating this arrangement. This 
form of artilleiy appears to us to have neither soul nor body. 
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We by np means wish to reintroduce foses and thus complicate 
the service of rockets, but we think the piece of wood in the 
head might be advantageouBly replaced by gunpowder or, per- 
haps, by a more powerful explosive — ^picric powder, for instance. 
The wood is a perfectly inert substance and is of no Talne what- 
ever, whereas the gunpowder would, at any rate, blow the cast 
ìron head to pieces when the composìtion had bumt out, and 
might thus cause some destruction. But the modificatìon -we 
should like best would be a return to our first love. We bave 
introduced rifled guns without adopting a special incendiar^ 
protectile (common shells excepted), and it seems to us that 
rockets might be made to undertake this ròU. Thus the primary 
object of Sir William Congreve would be kept in view. Pos- 
sibly, even the principle of the rocket may be successfully 
applied to the transmission of torpedoes either under water or 
through the air, but in any case the destructive powers of the 
engine should not solely depend on its motive power. Sir 
Samuel Baker appears to bave just cause of complaint when he 
points to the non-incendiary powers of the Hale rockets used by 
him ; and although the rockets supplied to the Gold Goast ex- 
peditionary force appear to bave acted well in a man-killing 
sense, stili Sir Gamet Wolseley would undoubtedly find less diffi- 
culty in setting fire to Goomassie if these engines had a carcass 
head instead of a wooden one. — Times. 



NEW SAFETT-LAMPS FOB HINES. 

At a meeting of the North Staffordshire Institute of Mining 
and Mechanical Engineers, Mr. Teale, of Manchester, laid 
before the members a new safety-lamp. He explained that 
while the lamps at present in use were imperfect as to illumi- 
nating power, and were easily tampered with, the lamp he pro- 
duced gave doublé the lìght, could not get out of order, was 
more economical than the ordinary lamps in use, and could not 
be tampered with by workmen. He lighted a lamp and showed 
that it could not be imlocked without being extinguished ; at the 
same time, the screw used for unfastening it regulated the light. 
The lamp was less likely to get out of order than other lamps, 
because a sponge was saturated with oil and the wick was 
attached to it, ali superfluous oil being poured out before en- 
trusting the miner with the lamp. Mr. Oswald, of Harecastle, 
then introduced a lock for safety-lamps, patented by Messrs. 
Craig and Bidder. The ordinary lamps, he explained, are used, 
but they are made to be self-loclang, and can only be unfastened 
by a powerful magnet, whìch is kept in a strong box under lock 
and key, under the charge of one man in each pit. By this 
means much savìng of time is effected in lighting lamps, and 
lamps can only be opened in the place of safety where the 
magnet is kept. Mr. Oswald said the lock he showed had been 
tested in the Harecastle ColHery three yeaxs. Mr. Teale said 
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his had also been thoroughly tested. There was a short dis- 
cnssion, to be renewed at the next meeting of the Instìtute, as 
to the merìts of both attempts to secure the safety of miners. 
No resolution was passed, but the magnetic lock seemed to be 
greatly favoured. — Times. 



ynssjmàj^s heated air engine. 

At a meeting of the Institution of Mechanical Engineers^ 
a paper has been read " On Wenham'a Heated Air Engine," by 
Mr. Conrad W.- Cooke, of London. Of the many attempts 
that have previously been made to employ the expansion of 
heated air for producing motive power, the most important in 
practical reanlts were tho^ of Stirling and Ericsson, in each of 
"which the air was heated in a closed vessel over a fire. Butthe- 
low-conducting power of air rendered this a very imperfect mode 
of heating it, and the estensive repairs necessitated by the 
bnming out of the bottom of the heating vessel caused Stirling's 
engine to be abandoned after having driven the work of a 
foundiy for three years. In Cayle/s heated air engine, which 
was a previous invention, the fire was enclosed in an air-tight 
chamber, and the air for working the engine was pumped in 
partly below the fire for supporting combustion, and partly 
above the fire, mixing with the products of combustion, the 
whole of which was passed through the engine ; this pian has an 
important advantage in the direct mode by which the air is 
heated. In Wenham's engine the same principle is employed, 
with the distinctive feature that no separate air-pnmp is em- 
ployed for compressing the air, this being efiècted at the top of 
the working cylinder by increasing the clearance space and 
making use of the cushioning for the purpose. The engine has 
a single-acting vertical cylinder, the upstroke being made by 
the pressure of the heated air below the piston, and the engine is 
carried through the downstroke by the flywheel. The extemal 
cold air, admitted by an inlet valve into the top of the cylinder 
during the downstroke, is compressed during the first half of 
the upstroke, and is then delivered during the remaining half 
stroke through a weighted valve into the fumace chamber ; the 
delivery passage is divided into two branches, one conveying a 
small portion of the air beneath the firegrate for maintaining 
the combustion, while the greater part of the air is conveyed by 
the other passage into the upper portion of the fumace 
chamber above the fire. A swing valve at the junction of the 
two branch air-passages determines the relative proportion of air 
delivered through each, and this valve being controlied by the 
govemor of the engine, regulates the supply of air to the fire, 
and consequently the combustion of fuel, exactly in proportion 
to the work done by the engine. From the fumace chamber the 
heated air, mìxed with the products of combustion, is admitted 
by a lifting valve into the bottom of the working cylinder during 
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the upstroke, and in the downstroke it is discharged into the 
«tmosphere tbrough an ezhaust valve, these two yalves being 
openea alternately by a cam on the fiywheel shafb, and closed by 
A spring. The fumace chamber is of cylindiìcal shape, lined 
with a thick wall of firebrick contaìning a number of highly 
heated vertical flues, throngh which the products of combustion 
pass, causing a perfect combustion of smoke ; the centrai part 
of the furnace is filled from the top with a charge of fuel suffi- 
€Ìent to last thronghout a da/s working, and the fumace is then 
closed air-tight both at top and bottom. The working snrface 
-of the cylinder is protected from exposure to the heated air and 
products of combustion by a protecting drum below the piston, 
^opted from previous air engines, which nearly fills the dia- 
meter of the cylinder, and is of greater length than the stroke of 
the piston ; and any dust entering the cylinder is blown out at 
the exhaust from the bottom. The piston is lubricated with a 
dry plumbago powder, and in practice the cylinder is found to 
maintain a good working face, and to be as durable as those of 
steam engines. This air engine has proved very successful for 
cases where a small amount of power is required, and has the 
advantage of working for long periods without requiring atten- 
tion either for firing or for the engine, and with freedom from 
the risk of explosion or fìre attending the use of a steam engine. 
— Engineering, 



MODERN STEEL. 

Thb President of the Section of Mechanical Science of the 
British Association, Mr. W. H. Barlow, took for the staple of his 
opening address Modem Steel, a material which, though of com- 
paratìvely recent origin, has already become an important 
industry, and the infiuence of which in the future he considers 
destined to vie in importance with that resulting from the intro- 
duction of iron. Seventeen years ago the movement was com- 
menced by Mr. Bessemer, who read a paper on the subject at 
the Cheltenham meeting of the Association, and subsequently 
f urther important steps were taken in the production and treat- 
ment of Steel by Dr. Siemens, Sir Joseph Whitworth, and others. 
The question was raised, " What is steel ? " and, simple as the 
question seems, there was no ready reply. "We now bave 
** Bessemer Steel," "puddled steel," and " homogeneous iron " — 
terms which themselves indicate the uncertainty attaching to 
the quality and properties of the new material. In 1850, ac- 
cording to the Jurj Reports of the Exhibition of 1851, the total 
annual production of steel in Great Britain was 50,000 tons. 
At the present time the Bessemer process alone supplies upwards 
of 500,000 tons, the Siemens works at Landore 200,000 tons, 
besides further quantities made by his process at other works. 
This new material is now largely in use for rails and wheel 
tires, the duration of steel rails being variously estimated at 
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fix>m three io siz times that of iron rails. Steel is nsed for 
fihìps' platea and for the lining of the heaviest guns, whìlst Sir 
Joseph Whitworth and Krupp make guns entìrely of steel, though 
for these purposes the metal is of difierent quality and dìfferently 
treated in order that it may -withstand the enormous concuseions 
to which it is subjected. Steel, again, is nsed for raìlway axles, 
crank axles for engines, in boilers, in piston-rods, in carriage 
sprìngs, and for many other purposes. Notwithstanding these 
yarious employments of steel, there has been, and stili is, a 
difS,culty in applying itto engineering structures in this country. 
It was to this point the President drew special attention. 

A Conunittee of the Institution of Oivil Engineers conducted 
a series of experìments in 1868, andmuch valuable informatioR 
was thus obtained. As for the " mild steels " of the Bessemer 
and Siemens-Martin processes, it may be taken.as a result that 
this material is capable of hearing a strain of 8 tons to the inch, 
instead of 5 tons to the inch, estimated for like purposes in iron. 
Taking the ordinary form of open wrought-iron detached gìrders, 
the limiting span in iron, with 5 tons to the inch, is about 600 ft. ; 
it foUows t£at a similar steel girder capable of hearing 8 tons 
to the inch "would bave a theoretical limiting span of 960 ft., 
practically 900 ft. Take the case of the Menai Bridge, a work 
erected when the application of wrought iron to engineering 
Works was in its infancy, and when wrought iron was the only 
available material for such a purpose ; if this work had now to 
be constructed, and an open girder of steel were adopted in the 
place of piate iron, the weight of metal would be little more 
than one-third of that used, and the cost and tìme of erection 
would be materìally reduced. The question then arises, why is 
it that, with ali tìiese obvious advantages, steel is not more 
largely adopted? The reason is twofold: Ist, There is a want 
of confidence as to the trustworthiness of steel, in regard to its 
toughness, and its power to resist £racture from sudden strain ; 
and 2nd, Steel is produced of yarious qualities, and we do not 
possess the means without elaborate testing of knowing whether 
the material presented to us is of the required quality for struc- 
turai purposes; and ìnvolved in this is the fact that in the 
regulations of the Board of Trade, although rules are laid down 
for the employment of cast and wrought iron, steel has not up 
to the present time been recognized. No doubt some of the 
steel produced is what is termed " cold ehort,'^ that is, brìttle. 
Irregularity arises mainly from the difference of the chemical 
constituents and the yarious processes adopted by different 
makers. Be this, howeyer, as it may, the Bessemer process, 
carefully conducted with ores and metal of suitable chemical 
constituents, produces a quality certain and regular in itsresults. 
The same may be said of the Siemens' process, though there is 
not the same necessity for purity in the ore or metal, and tests 
can be appUed during the process of manufactnre whìch ensure 

B 
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regularity in the material tumed out. Sir Joseph Whitworth 
employs intense pressure on the metal while in a fluid state, 
thus squeezing out the air-cells, and produàng laige and per- 
fect castings of great ductility. 

Chemistry aids us but little, if at ali, as a testfor the quality 
of Steel ; and it is on mechanical tests we must rely, and these 
engineers may apply for themselyes ; but such tests are not of 
a character whidi affords sufficient crìterion that the metal 
possesses that degree of toughness which ìs necessary to resist 
the action of sudden strains. But assuming the tests and mode 
of testing satisfactory, and the metal of rìght quality, the 
€k>yemment Inspector must be satisfied ; but how is he to be 
•atisfied before he gìves his certificate that the structure is safe 
for public traffic ? If distinct evidence could be adduced that 
the metal for a bridge was of a quality which would bear 8 tons 
to the inch with as much safety as common iron can bear 5 tons, 
no doubt the Board of Trade would make suitable provision for 
the use of such material. But the difficulty lies in the want of 
something by which the quality may be relied on by others than 
those by whom it is made. The first step is therefore to put 
testing on a systematic and satis&ctoiy basis, and next to es- 
tablish some means by which the metal when tested can bave 
its quality indicated so as to be practically relied on. 

The !Fre8Ìdent entered into valuable technical details in 
regard to these matters, adding, ** Ali these materials are called 
Steel, and bave the same extemal appearance ; but possessing, 
as they do, such a range of strengài and such a variation in 
ductility, it becomes absolutely essential that there should be 
some classification or means of knowing the respectiye qualities 
among them. The want of such classification casts an air of 
imcertainty oyer the whole questìon of steel, and impedes its 
application. To this want of knowledge is to be ascribed the 
circumstance that many professional men regard the material 
as altogether unreliable ; while large consumers of steel, in con- 
sequence of the uncerteinty of the quality they buy in the 
market, seek to establìsh works on their own premises and make 
their own steel. This step has already been taken by one of the 
large railway companies, and is contemplated by one of the 
principal constructiye departments of the Goyemment. Not 
only is a large and useful fieldfor the employmentof steel prac- 
tically closed, but thep progress of improyement in engineering 
structures is impeded both in this coimtry and in other parts of 
the world where English engineers are engaged ; for, in conse- 
quence of the impediments to its employment in England, yery 
few English engineers tum their attention to the use of steel. 
They are accustomed to make their designs for iron, and when 
engaged in works abroad where the Board of Trade rules do not 
apply, they continue for the most part to send out the old- 
fasnioned ponderous girders of common iron, in cases where the 
£reight and difficulties of caxriage make it extremely desirable 
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that structures of less weight and more easy of transport should 
be employed. 

" In conclusion," the President aaid, " we possess in steel a 
material which has been proved, by the numerous uses to which 
it is applied, to be of great capability and vaine. We know 
that it is used for strnctural purposes in other countries, as, for 
example, in the Illinois and St. Louis Bridge, in America — a 
bridge of three arches, each 500 feet span ; yet in this country, 
where * Modem Steel' has originated and has been brought to 
its present state of perfection, we are obstructed by some de- 
fidency in our own arrangements, and bythe absence of suitable 
regulations from the Boarid of Trade, £rom making use of it in 
engineering works." 



THE NEW STBBL AND IBON WOBXS AT SHEFFIELD. 

Of the new works of Messrs. Brown, Bayley, and Bixon, Atter- 
diffe, Sheffield, some additional facts are given in a somewhat 
discursive article published by the Sheffield Tékgraph, From 
this source we learn that the works cover some 15 acres, to 
which we may add that the firm bave thought fit to purchase as 
much more on the opposite side of the railway and canal which 
skirt their works. The rail miU is about 400 ft. in length, 
some 50 fb. in height, and is of proportionate breadth. This is 
filled with suitable powerful mills and machinery, the engines 
having been produced by the Butterley Company, Butterley, 
and Walker, Eaton, and Co., Sheffield. Something like 4,000 
tons of steel rails per month can be rolled in this mill, the firm 
having already some good orders on band. The two saws for 
cutting off the rail ends, planing, double-punching machines, 
the cogging mill, and the 80 horse-power engine for working 
the last-named, are by various makers, and there is also a roll- 
tuming machine, made by Messrs. Greorge Thompson and Co. 
In the rail mill there are altogether seven boilers and fourteen 
fumaces. There are, as well, rolling mills for steel boiler plates, 
and a special traìn of rolls for the firm's particular make of 
steel. The article then proceeds to state that the Bessemer- 
house is capable of producing 2,000 tons per week, to which end 
there are 4 converters (6 tons each), 12 cupolas, 6 hydraulic 
cranes, and a pair of hydraulic pumps to work the accumulator 
and the cranes. The blowing engines used in this process bave 
steam cylinders 40 in. diameter and 5 ft. stroke, and blowing 
cylinders 60 in. in diameter. The Bessemer-house is next the 
rail mill, whence the finìshed articles are delivered direct on to 
the rails, a locomotive being owned and employed by thefirm 
for shuntìng purposes, so that there is every convenience in this 
respect. There is also a tyre mill equal to the production of 
about 1,000 finished tyres per week, the mill itself being of very 
large dimensions — 170 fb. by 130 fb. In it there is a mill and 
engine by Collier and Co., Manchester, and one by Galloway 
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and Co. The four stoam hammera are the work of Thwaites 
and Carbutt, Bradford, and DaTj Brothers and Co., Sheffield, 
two of 8 tona by the fbrmer, and two of 5 tona bj the latter. 
The spring-shop is described as an exoeedingly fine one, sa 
indeed it is. Its one roof covers an area 886 fb. by 136 ft, with 
an elevation of 34 ft. Under ibis are carxìed on the rolling, 
forging, fitting, and other opeiations proper to snch a place. 
The Steel rolling mìU therein is by Messrs. Davy Brothers and 
Co., Sheffield. There are also 15 fiimaces, 16 water tanks (with 
a total capacity of 80,000 gallons), and 96 fitting-places. Ali 
Mnds of railway-springs are made, and notably the conical ones 
invented by Sir John Brown. Besides these there are departments 
specially deyoted to the smiths (thìs one has 60 fires blown by 
three Uoyd fans, which are in tum driyen by three engines), 
the founders, buffer makers, axle makers, carpenters and engi- 
neers. To these must be added the space devoted to the dranghts- 
men's offices, and the general offiees of the ooncem. In the 
buffer * shop are 5 steam hammers, chiefly used in forging 
buffer plungers. The axle shop oontains three double-action 
hammers, yarying from 60 cwt. to 4 tons. The engineers' shop 
is fitted up in the usuai vay, but on a very large and compre- 
hensive scale. 



THB FIBST QVJX OF THE OBEAT CIVIL WAB. 

A cuBiot7s instance of the oorrection of a current historical error 
by careful inquiry comes to us from the United States. It had 
been generally thought that the First Gun of the great Civil 
War was that fired on Fort Sumter ; while other accounts bave 
given the doubtful honour to a battery at Pensacola Harbour, 
in Florida, where Admiral Porter, then but a lieutenant, distin- 
guished himself by reìnfordng the United States' garrison with 
e2±raordinary yigour andpromptitude before the actual outbreak 
of the war. But the War Department at Washington has ascer- 
tained on dear evidence that the originai overt act of hostility 
was committed at the then yery little known city of Vicksburg, 
on the Mississippi, where an attempt was made, some days before 
the Oharlestown and Pensacola affidrs, to stop a small steamer 
passing down the stream with stores on board belongìng to the 
Federa Goyemment. As the armament of the place at that 
time consisted of but one four-pounder, the property of the 
city, and intended for salutes, it is not surprìsing that the 
steamer went by unhurt ; and the drcumstances had been al- 
most fbrgotten in the greater eyents of which Vicksburg was 
the scene, until late inquiries reyiyed the memory of them. 
The gun was brought away when the works of Pemberton were 
dismantled after bis surrender to Grant in 1863, and was lately 
found in the Ordnance Stores at Washington, whence the Presi- 
dent has directed it to be sent to West Point, and presented to 
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the Academy as a public memorial of the trìiimph of the cause 
against which it was used for the first actof defiance. — Pali Mail 
Gazette. 



DIPBOYBD IBON. 

Amono the various expedients for improTÌng the quality of Iron 
contamìnated with phosphorus, one that has been ofben proposed 
is the use of the fiuor speir in the puddling process. But the 
beneficiai results said to bave been derived £rom this addition 
haye not, on more extended experience, been hitherto sustained. 
At the Bowling Ironworks, howeyer, and also at some other 
Works, a process called the Henderson process, for the improve* 
ment of the quality of inferior "iron by the addition of fiuorine 
in the puddling, is said to haye giyen yery satisfactory results. 
By its aid cinder pig, it is stated, may be puddled into -wrought 
iron of high quality. 

A WBOUGHT-IBON OBSEBYATOBT. 

A PAPEB has been read to the Institution of Mechanical 
Engineers, describing " A Wrought-iron Construction of Obser- 
yatory for Maintaining Equality of Internai and Extemal Tem* 
perature," by Mr. Charles Clement Walker, of Donnington. 
The object of this construction of obseryatoiy is to obtain uni- 
formity between the temperatures of the internai and extemal 
air, so as to preyent the accuracy of observation with the tele- 
scope from being impaired by currents of air of diflferent densities, 
such as occur when a difference of temperature exists in the 
surrounding air. For this purpose the walls of the building as 
well as the roof are constructed entirely of thin sheet iron ; and 
haye consequently the adyantage of parting with their heat very 
rapidly, instead of retaining the dajr's heat for a long period 
after sunset, as is the case with thick walls of masonry or brick- 
work. The result is found to be that the internai temperature 
after sunset is maintained either exactly coincident with the 
extemal temperature or within less than one degree of differ- 
ence, whether the extemal temperature happen to be falling or 
rising during the night. The observatory is consequently ready 
at once for use in the eyening, without the usuai delay before 
the heat of the day has been dispersed and the interior of the 
building has become cooled down to the temperature of the 
extemal air. Suitable doors are proyided in the fiat and sloping 
parts of the roof, and in the side walls, giving a complete range 
of obseryation from the zenith to the horizon ; and the whole 
building, including the sides, is mounted upon roUers running 
on a circular rail, and is rotated with the greatest case by means 
of a hand-winch and pinion, gearing into teeth cast on the rail. 
The height of the building is less than in the ordinary construc- 
tion, where the top only is made to reyolye upon the walls, and 
.where the telescope has aocordingly to be centred above the 
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level of the walls for obtaining horizon yiews ; and an octagonal 
shape ìs adopted for advantage of construction and appearance 
in wrought-iron. The telescope is mounted on a centrai pillar, 
bolted down upon a stone and brick pier, which is isolatea from 
the joists and boards of the fioor, so that the telescope is kept 
entirely free from vibration. 



KRTJPP^S 12-IN. OOAST GUN. 

The SO^-centimetre (12-in.) gun, monnted on a carrìage for 
coast defence, was exhibited in the Eirupp Pavilion of the Vienna 
Exhibition. The foUowing are its principal dimensions : 

Calibro 12-007 in. 

Lengthofgun 21*982 ft. 

„ bore 18-930 „ 

"Weight of gun with wedge . . . 36*6 tons 
The gun has 72 parallel grooves, with '1771 in. -width of 
bands, and a nniform twist of 71*477 ft. in length : 

The weight of charged steel shell is . . 651-2 Ib. 
„ „ charge (prismatic powder, . 132* 

Initial velocity 1526 ft. 

Weight of common charged shell . » 566 Ib. 

„ charge (prismatic powder) . HO,, 
Initial velocity 1608 ft. 

The carriage is intended for earth parapets 6 ft. 3 in. high, 
and has a height of 7 ft- 8 in. To check the recoil an hydraulic 
buffer is used. The running out of the gun after discharge is 
self-acting. 

The projectile is lifted by means of a movable crane with 
windlass, which is arranged on the rìght-hand side of the slide, 
and brought on to the bottom of the gun. The elevation, 
ranging from +17 deg. to — 7 deg., is efiècted by means of a 
toothed elevating are on the upper part of the carriage. For 
training, the end of the slide is provided with a chain gear. 
By this apparatus the gun can be very easily and quickly 
served. To run in the gun, a rope windlass may be placed, if 
necessary, on each side of the slide behind. 

The weight of the carriage is . . . . 5-660 tons 
„ „ slide 16-360 „ 

Total .... 21000 „ 

A 12-in. gun of this class was tried in February last, in 
the presence of a commission of Priissian and Austrian ofl&cers, 
with 6 rounds of 44 Ib. of prismatic powder 

7 M 88 „ „ 

6 „ HO „ „ 

207 „ 132 
5 „ 143 „ ,. 
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The projectìles were solici shot, weighing from 660 io 671 Ib. 
The gun after this trial was found uninjured, except for some 
slight channelling in the chamber. The carriage was also un- 
injured excepting a verj trifiing cmshing of the points of the 
wedge rails in the guides of the slide. 



THB 35-TON STEAM HAHHEB. 

On a vacant piece of ground to the sonth of the Royal Gun 
Factories in Woolwich Arsenal, is the framework of three large 
iron structures, which, when finished, will form a very import- 
ant addìtion to the gun factorìes ; one of them vili contain a 
35-ton Steam Hammer; another will be fitted as a rolling 
min ; whilst the third will form a boiler house. The building 
for the steam hammer will be 160 ffc. long by 100 ft. wide ; the 
rolling mill will be of the same dimensions; and the boiler 
house will be 100 ft. square. The steam hammer, when erected, 
will be one of the largest and most powerful yet constructed, 
and it of course necessitates a special arrangement for the bed 
plates — for there are several — of the anyil block and their foun- 
dations. The whole of these are of a very massive and solid 
character, and consist in the first place of a hundred 12-in. 
square timber piles, arranged at equal distances apart in the 
form of a square, 30 ft. by 30 ft. Around and between the piles 
for a depth of 4 ft. from the heads is a bed of concrete, which 
extends several feet beyond them on each side. Upon the piles 
is laid a cast-iron piate li in. thick, and weighing 164 tons. 
This piate is in three portions, and is put together with joggle 
joints. On this piate is a doublé layer of 12-in. oak baulks, the 
upper layer being placed at right angles to the lower one. Upon 
these oak baulks comes a second piate of cast-iron 10 in. thick, 
and weighing 121 tons. This piate is cast in two pieces, and 
covers an area of 27 ft. by 27 ft. Then comes* a 2-ft. thickness 
of oak timber, consisting of baulks placed with the grain verti- 
cally or end on, the collection of baulks being held together by 
an iron strap 6 in. deep by 2 in. thick. These baulks carrjr a 
third cast-iron piate 12 in. thick by 24 ft. square, and weighing 
116 tons. Upon this will come a fourth piate, 12 in. thick by 
22 ft. square, and weighing 100 tons, a thin packing of oak, just 
sufficient to prevent contact, being interposed between the two 
plates. On the top of the last piate will come -another thin oak 
packing, and then the round anvil block, which weighs 102 tons, 
and is 3 ft. 4^ in. deep, 15 feet in dìameter at the l»se, tapering 
to 12 ft. at the top. Upon this will come a cylindrical cast 
block, 2 ft. 8 in. deep and 12 feet in diameter, which will weigh 
between 60 and 70 tons, and,willcarry the movable anvil blocks, 
which will be of varìous sizes to suit the work to be done. — 
Engineering. 



72 THE TBAB-BOOK 07 7ACIS. 



EOBBDB mON WOBXS. 

Thb Hoerde Iron Works, near Dortmund, in Westphalìa, 
were the first largo works erected in North Germany after a 
Scotch pattern, and founded in 1852, with a capital of 300,0002. 
by a joint-stock company, and this has gradually increased to 
600,000/. as the works became more and more extended. With 
this outlay, iron works, containing blàst fumaces, forges and 
Steel workis, coUieries and iron mines, bave been acquired, Talued 
June 30, 1872, at 1,283,700/., of which sum, however, over 
450,0002. bave been refunded, so that the compan/s property 
stands only charged with a vaine of 888,4002. in their books. 
The Works contain 8 blast fumaces, which will produce about 
62,000 tons of pig iron annually ; one of them has been in blast 
for twenty years without interruption. Three fumaces produce 
Bessemer-steel iron exclusively from a mixture of carbonates, 
brown and red hematites, witìi 42 per cent, of limestone, and 
about 1*5 ton of coke per 1 ton of Bessemer pig, whilst for white 
forge pig the quantity of coke consumed is from 1*2 to 1*3 per 
ton. The iron ores are derived from a great many localities 
besides those from the companys mines, and a well-fumished 
chemical laboratory has plenty to do in investigating the quali* 
ties of ali the ores and the iron and slag produced. The blast 
is provided by 2 horizontal engines of 96 in., diameter and 6 fb. 
stroke, 2 direct-acting vertical, and a colossal Hentschel beam 
engine. The forge and mill of Hermannshiitte produce princi- 
pally rails, tyres, heavy T ^^^ girder iron for bridges and 
architectural structures. The train of roUs for rails jand heavy 
iroìis is three high, and is driven by an 800-horse power engine, 
whilst the tyres are rolled without welding, between vertical 
rollers. A speciality of the works are wrought-iron disc wheels 
for railway carriages, which are made by a combined process of 
rolling and hammering, and are tumed out in considerable 
quanti ties. 

The Bessemer steel works are stated to contain four converters 
after the English principle, and produce about 15,000 tons of 
Steel per annum. The works have always paid a dividend to 
the shareholders, though they had to pass through a very bad 
business period, and the average return has been 8*5 per cent. 
The annual consumption of coal is about 350,000 tons, of which 
quantity more than one-half are raised in the mines of the 
Company. 



ENGLISH WATCH-WOSK. 

An interesting, though small, Exhibition of English Watch- 
work has been on view at 39 Northanipton-square, the house of 
the British Horological Institute, a society which has been formed 
for the purpose of maintaining the old pre-eminence of British 
watchmaking, and of assisting British watchmakers to hold 
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theÌT own against foTeign oompetition. It is under the presi- 
dency of Mr. E. B. Denìson, Q.C. It has also fomished a 
channel through which Lady Burdett Oontts, wìth ber customary 
wise liberality, has gìven prizes for the best essays on subjects 
connected Trith the craft; and it aims generally at the more 
complete training of the men by whom the different parta of 
wat^es are actnally made and put together. Of late years the 
snpply of vatches to the public in this country has fallen almost 
entirely into the hands of middle men, who are erroneously 
called -watchmakers, who have shops in the leading thorough- 
fares, and who, as a rule, know nothing more .about watches 
than where to buy with advantage. These middlemen are the 
successore, and sometimes stili trade under the names, of men 
whó were yerìtable watchmakers in times gone by, and whose 
shops were legitimate appendages to their manu&cturing estall- 
lishments. In most cases, however, such a connection has long 
ceased, and the shopkeeper simplyintervenes between the maker 
and the purchaser, absorbing and approprìatìng the credit due 
to the former and enormously increasing the sums paid by the 
latter. The Institute seeks to bring t^e actual watchmaker 
once more before the public 

The present Exhibition is intended to fulfil the several pur- 
poses of giving prizes for the best work, of bringing the actual 
doers of Uiat work into their rightful prominence ; and of placing 
the work itself under the observation of the members of the 
trade, so that it may furnish them with an example and a 
stimulus. Three judges were appointed — one by Lady Burdett 
Ooutts, one by the Council of the Institute, and one by a ballot 
among the exhibitoi* ; and these judges were Sir Charles Wheat- 
stone, Mr. V. KuUberg, and Mr. J. M'Lennan. A silver medal 
and prizes ranging from 61. to honourable mention were given as 
rewards for excellence. The competitors were not numerous, 
for the whole exhibition was contained in a front room of the 
house in Northampton-square ; but the spedmens shown were 
mostly of great merit. The first prize — a silver medal and 5l. 
— has been awarded to G. Abbott for the best chronometer 
escapement, and the second prize of 61. to J. E. TiUing for the 
best lever escapement. R. Bridgman received 3^. for a lever 
escapement of great merit, and W. Smith, of Coventry, received 
honourable mention. In ali these escapements the delicacy of 
the work, the truth and parallelism of the surfaces, and the per- 
fection of the finish, have never been surpassed, and required the 
aid of a magnifier for their full appreciation. 

For the best watch-finishing the first prize of 61. wa& 
awarded to R. Gore, and a second prize of 21. to W. C. Smith, 
an apprentice 18 years of age. The exhibitors of keyless 
mechanism were so nearly on a level that no prize was awarded 
to any of them, but honourable mention to ali. This decision 
was, perhaps, partly due to the fact that keyless watches, al- 
though they have of late years been very fashionable, are at a 
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disadvantage as regards the attainments of the highest time 
keeping excellence. 

The 61. prìze for an applied balance-spring was given to G; 
Mortx)n, who was also a maker of the wire from which the 
sprìng is constructed, and who ezhibìted a card of balance 
sprìngs, one of which is of almoBt inconceiyable minnteness. A 
prize of 61. for the best gold case was taken by Andrews, in 
whose work the joints are so closely fitted as to seem absolutely 
impenetrable by dust ; and it is remarkable that seyeral of the 
5/. prizes fell to the workmen employed by a single mann- 
facturer, Mr. Glasgow, who is thns entiUed to be called a first- 
class watchmaker in the true sense of the words. 

Besìdes the &pecimens sent in to compete for prizes, the Ex- 
hibition contained a few things shown only as cnriositìes. 
Among these was a very elaborate second-hand watch, entirely 
made by band filework; and a thin sixpence which has been 
drilled through from edge to edge, by a hole just large enough 
to admit the passage of a single human hair. 

There are other matters in the Exhibition well worthy of 
notice, among them an interesting coUection of enamelled dials 
by Twitchings, and an ingenious measuring tool by Bridgman. 
Both of the latter received honourable mention. — IHmes. 



FIBB-PBOOP PAINT. 

Although the difficulties are so great that they are prac- 
tically insurmountable, of constructing buildings adapted to 
general uses in such a way that they shall be fire-proof, it is a 
fact that the means which do present themselves of reducing the 
chances of conflagration are not sufficiently employed, 

We would not refer so much to great public buildings, such 
as the Alexandra Palace, where the means for subduing a fire, 
should it break out, are supposed to be perfect; but to the 
dwellings, shops, and warehouses of great cities, which are ex- 
posed constantly to the danger of fire, and in which the com- 
monest precautions are too often neglected. Such buildings 
cannot, as a rule, be constructed "fire-proof;" but they can at 
least be greatly protected by the application of fire-proofing 
materials, which may take the place of common paint, and while 
they serve to preserve structures from decay, add immensely to 
the power of resistance against fire. One of the most remark- 
able, and certainly a most successful material of the kind we 
mention, is that long ago introduced by Mr. Frederick Eansome, 
better known, however, in connexion with artificial stone than 
silicious paint ; although this latter should find a far more 
general application than the former. The composition of the 
paint is analogous to that of bis artificial stone ; that is to say^ 
it consists principally of a mixture of pure silex and soluble 
Bilica, which is laid over the surface to be protected, and covered 
afterwards by a second coating of chloride of calcium, which 
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isonverts the paint into an impervious coating, e£fècttially pré- 
ventìng the penetration of damp, and to an extraordinary degree 
resisting the action of fire. 

Its application has thus a doublé advantage, as it necessarily 
acts as a preservative material, protecting woodworkfrom decay. 
We have already noted in these columns the wonderful power 
of resistance possessed by this paint, as exemplified by the 
destruction of a light timber shed fiUed with inflammable ma- 
terialfl and ignited, the shed having been partially covered with 
protecting felting, and partly with Eansome's paint. After the 
fire had been extingnished it was fonnd that the lire which had 
acted from the inside of the building, and had charred the wood 
on the underside of the roofing, had been successfully resisted 
by the paint on the outer side, which was undamaged, and which 
had protected the wood for a depth of a quarter of an inch. — 
Engineering. 



"FBXyTEXJnOV FBOM FTRB AND BUBGLABS. 

At the north end of Queen Victoria-street, by the Mansìon 

House, is a triangular piece of ground whereon the premises of 

the National Safe Deposit Company have been erected, and 

which in the first instance had public attention called to it from 

the builders having laid bare a portion of the course of the Old 

Wall Brook, and brought to light some unique specimens of 

ancient pottery, as well as a few gold trinkets, and a consider- 

able number of bones, probably of Saxons, Eomans, and Ancient 

Britons. So deep did the excavators go that they reached the 

London day, where they put a thick bed of concrete and fiagged 

it as a sub-basement to the building. It is to cost 30,000/., 

and will cover an area of 6,500 superficial feet. Although the 

architectural eflfect of the superstructure will be equal to any- 

thing in the neighbourhood, that which is below the surface is, 

perhaps, the most important, as it is to be made as far as 

possible fire-proof and burglar-proof, the Company having been 

formed to take charge of bullion, piate, &c., guaranteeing their 

safety, at a certain tariff of assurance. The basement and sub- 

basement are divided into rooms, each containing four ranges 

of safes with a gaslight in it burning both by day and by night ; 

partly to ventilate it and keep it d^, and partly to enable the 

day or the night watchmen to inspect it through a peep-hole as 

they take their rounds through the galleries, the number of their 

visits and the tìmes of them being recorded by an automatic 

apparatus with clock. The walls are built of fire-proof Staflfbrd- 

shire bricks a yard in thickness, with an inner shell of chilled 

Steel 3 in. thick. The whole is enclosed in an outer wall of 

Sussex bricks 10 ft. tìiick. The stories above the ground floor 

will be used as offices. — City Press, 
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CANADUN FLT7XBA00. 

Om of the most Taluable products of the minerai kingdom 
Ì8 certainly Plnmbago, and this is owìng to its comparative 
scarcity. The principal souice whence it has been obtained in 
this country is Gumberland, where are situated the weìì known 
mines of Borrowdale, which at one time yìelded their proprietors 
100,000^. in a year, the ore selling at 45s. per pound. Biit 
times haye changed, both wìth regaid to the yield of the ore and 
the price obtainable for it, these once celebrated mines being 
now practically exhansted. Plnmbago is found at Glenstrath- 
farrar, in Invemess, and at Craigman, in Ayrshire, as well as 
in Comwall, but in either case only in comparatively small 
quantities. Deposits of plnmbago oocur at Arendal, in Norway, 
and also in Findland and the United States ; bnt the chief source 
of the present market snpply is Ceylon and the East Indies, the 
Ceylon plnmbago being a very high standard. There is, how- 
ever, at the present time, a great scarcity in the snpply of 
plnmbago, the crucible manufactnrers absorbing very consider- 
ale quantities. In view of this, therefore, it is satisfEictory to 
find tìiat some estensive deposits of this minerai have been 
discovered in the township of Buckingham, about eighteen miles 
to the north of Ottawa, the capital of the Dominion of Canada. 
The mines, which have been opened, are situated on the Eiver 
de livière, a tributary of the Ottawa, and are favourably placed 
both as regards the working of the ore and its transport A. 
recent examination of these mines made by Mr. George Henwood 
has disclosed the fact that there are fourteen well defined lodes, 
in which plnmbago of unusual purity occurs in large quantities. 
Several of the lodes intersect each other, and the minerai in 
some of them varies in thickness from 6 to 10 ft. Besides this 
there is a quarry of disseminated ore, over a quarter of mile in 
length, and 70 ft. in height, producing a very good percentage 
of plnmbago. The specimens of the minerai taken from the 
lodes by Mr. Henwood are exceedingly neh in appearance, and 
are remarkable for their cr3rstalline formation and purity. They 
display ali the varìeties of the ore, some being columnar and 
reticulated, and others laminated. One specimen measures 2 ft. 
in length, 16 in. in depth, and about 5 in. in thickness. Assays 
of this ore, made by Messrs. Johnson and Sons, show it to con- 
tain 97 per cent, of plnmbago, the minimum annual yield of 
which the lodes are capable being estimated by Mr. Henwood 
at 5,000 tons, whilst twice that quantity, it is stated, can be 
obtained annually from the workings in the quarry. The 
produce of these mines is said to be preferred before the best 
Ceylon ores, and to command a higher price in the locai markets. 
From the appearance of the samples, and the extent of the 
deposit in which they occur, we may infer that this discovery 
will, in its results, exerdse an important infiuence upon the 
market. — Engineeritèff^ 
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THB BS-ABHAMEMT 07 THB FLBBT. 

Thb successive growths of our irondad fieets £rom 4^-in. iron 
clothing to 6-in. armour, and thence to 8-in. and 12-in. plating, 
has brought -vrith it a corresponding gradation of ordnance. As 
a necessary consequence of this graduai increase of armour and 
weight of guns, the armament of the fieet has got into a very 
confused state. As the 6|-ton gun era corresponds wìth the 
4^-in. and 6-in. armour period, ships with those thicknesses of 
plating remain armed with that comparatively small weapon. 
Whilst the 8-in. and 16-in. armour synchronises -with the period 
of the 12^-tonand 18-ton ordnance» ships so protected are armed 
with weapons of these weights. Now that 12-in. plating pro- 
tects more recent yessels, 25-ton and 35-ton guns come into 

Were it possible to do so, it would evidently be most desir^ 
able to re-armour the whole fieet, so as to bring the defensive 
yalue of the elder ships up to that of the later yessels. That, 
however, is, we need hardly say, impossible. The structural 
improvements which enable the architect to concentrate a 
greater weight of armour upon a smaller portion of the bull, 
could not be introduced into existing ships. No such diffi- 
culty, however, obtains as to concentrating the weight of 
ordnance into fewer guns. Beyond certain alterations of the 
ports, and stirengthening of the decks, no insurmountable 
obstacle exists to replacing the 6}-ton gun by the d5-ton gun, 
provided the gross weight of armament be not greatly increased. 
As to working the 35-ton gun on the broadside, ali the 
mechanical difficulties bave been successfuUy overcome by 
Captain Scott. His carriage for the 25-ton broadside gun 
enables that weapon to be readily worked at sea by four men ; 
and doubtless, by his mechanical appliances, 35-ton guns will be 
worked more easily and safely by fewer men than the existing 
6j-ton guns, which bave not yet been fumished with his 
mechanism. 

There are, then, no great difficulties in the way of that 
re-armament of the fleet which thoughtfol naval men so urgently 
desire, and which Fraser'a Magazine so strongly advocates. 

The Boyal Jlfredy though an old wooden ironclad, carries 
one ton of ordnance to every 36 tons of ship. Taking that 
proportion as the standard of comparison, it will be seen that ali 
the ships subsequently built carry less armament and more 
armour. But it is not so much to the weight of ordnance 
carried as to its faulty distribution that we wish now to refer. 
Take, for ezample, the following ships : — 





TonB of ordnance 






carried 


Pieom 


Minotaur. 


. 193 


. . 26 


Agincourt 


. 218 


28 


Nort.humberland 


. 261 


28 
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Tona of ordnanoe 




carried 


Pieces 


. 192 


28 




. 195 


20 




. 145 


13 




. 177 


18 




. 166 


24 




. 130 


20 




. 139 


14 


, , 


. 195 


14 




. 194 


12 




. 131 


7 




. 140 


4 




. 50 


2 




. 32 


3 



Black Prìnce 
Warrior 
Bellerophon 
Eoyal Alfred 
Royal Oak 
Zealous . 
VaDguard 
Hercules . 
Sultan 
Monarch . 
Devastation 
Glatton . 
Hotspur . 

In the day of batUe it wìll be utterly ìmpossible for seamen 
to single out foes armoured wìth precisely similar plates to those 
of their own ship. Nor, if a choice of foes were possible, would 
a thick-plated Devastation single out a similar yessel for a couple 
of hours battering when, by a brief effort, she might sink a 
ZealouSf and discourage the hostile fleet. But if the guns of the 
Zealous were as capable of perforating the Devastation as thett 
ship's guns are of riddling the Zealous^ then the latter vessel 
might make a good fight for life, and who, considering the 
chances of battle, would venture to say that the odds would be 
overwhelming if she carried the British flag. What, however, 
Fraser's Magazine contends for, is not that thinly-plated ships 
would eyer be equal to the more thickly-armoured yessels, but 
that the former vessels should be given a fair chance in battle 
by carrying weapons which would perforate the thickest armour 
afloat. 

It will be many years before the earlier built ironclads cease 
to exist; and should a maratime war intervene these yessels 
must fight whatever hostile ships they may &11 in with. It is 
not the custom of the sea for opposing ships to exchange infor- 
mation as to thickness of their armour before commencing an 
action ; and if otherwise known to be greatest on the enem/s 
side, why must the Northwnberlandj a British irondad of 10,584 
tons weight, be compelled to run away ? The British ship has 
now no other expedient, because her guns are of an obsolete 
weight. Let her 28 pieces, weighìng together 261 tons, be 
changed for 8 pieces of 280 tons, and ^en the Northumberland 
may be fairly expected to try the fortune of war with a hostile 
Devastation, 

Though there ìs no way of farnishing guns with adequate 
destructive power without increase of weight, yet it is unfortu- 
nate that British ordnance should haye, in the words of the late 
Ordnance Select Committee, "deddedly the lowest yelocities.'' 
For, as striking force varies as the squares of the yelocities, it 
obyiously foUows that British rifled guns haye necessarily 
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" decidedly the lowest" perforations. This loss of velcxìity, and 
consequently of striking force, increases witìi the weight of the 
projectile to be rotated, as might naturally be expected when it 
is remembered that the rifle bearìng whìch both supporta and 
Totates the shot ìb the same whether the shot be 115 Ib. weight, 
or 700 Ib. in weight. The 36-ton gun is necessarily the greatest 
loser firom this cause. The increased loss of perforation, in the 
case of the 36-ton gun, may be understood by comparing ita 
performanoes with those of lighter guns similarly rifled. tìius, 
a 61-ton gun yields a " penetrating figure " of 86 foot tons per in. 
of its 7-in. 116-lb. shot's circumference. By doubling the 
weight of the gun and shot, the " penetrating figure " becomes 
about one half more, i.e. a 260-lb. shot issues from a 9-in. 12^ 
ton gun with a striking force of 125 foot-tons per in. of ìts cir- 
cumference. Doubling the weights of both once more, the 
*• penetrating figure " increases as before to about one-half more, 
i,e. a 12-in. 600-lb. shot issues from a 25-ton gun with a 
♦* penetrating figure" of 188 foot-tons per in. of its circumfer- 
ence. 

Again, a 9-ton gun jrields a "pentrating figure" of 100 foot- 
tons per inch of its 8-in. 180-lb. shot's circumference. By 
doubling these weights the " penetrating figure " is increased 
two-thirds, i.e. a 400-lb. shot issues from its 10-in. 18-ton gun 
with a striking force of 166 foot-tons per inch of its circum- 
ference. But when these weights are doubled once more, only 
one-third higher "penetrating figure" is attained, i.e. a 700-lb. 
shot leaves a 12-in. 35-ton gun with a striking force of 220 foot- 
tons per inch of its circumference, instead of 277 foot-tons if it 
rose two-thirds, or 249 foot-tons if it rose one-half. That is to 
say, if the 36-ton gun followed the law of increased perforatìng 
power which obtains by doubling the weights from the 9-ton 
gun upwards, it would perforate 21 in. of armour with serviee 
backing ; and if it followed the law which obtains by doubling 
the weights from the 6j-ton gun upwards, it would perforate 
19 in. of backed armour, instead of 17 in. as at present. 

Even supposing that having " decidedly the lowest velocities " 
only involves the loss of 2 in. additional armour perforation in 
the 700 Ib. shot, this would not be a light loss in the day of 
battle. But the armament of the Northumberland and her 
consorts needs not only an accession of yelocity, but an accession 
of weight in the projectile, and hence the necessity for the em- 
ployment of heavier ordnance. 

The only grave objection to this re-armament of the Britìsh 
fieet is stated by Fraser to be the great loss of endurance which 
the present rifie system gives rise to in the heavier guns. Naval 
men are alarmed at the idea of resting the safety of the .fieet 
and the security of the country solely upon an armament of 36- 
ton guns. They observe that the only gun of that nature tested 
so far, gave way after 38 horizontal dischargeswith mild pebble 
powder, spread over three and a half months; and that those 
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fumished to the navy bave only been proved by firìng, at long 
intervals, three reduced charges horìzontally. PractìcaL gonners 
are of opinion that if such guns were, after a few years ordì- 
nary training practice, taken into a naval bombardment to fire 
20 elevated rounds per hotir, they mìght fairly be expected to 
break down during the first honr. That is to say, that the 
strains to which &e "Woolwich In&nts"woidd be Bubjected 
diiring a naval bombardment would be about twice those 
under which the late "Infant" succumbed when carefully 
"nursed" at Woolwich.' This is the only serious objection to 
the re-armament of the fleet. It is one strongly felt by the 
nayy, and the opinion of the nayy on a point of that kindcannot 
be lightly disregarded. Indeed, it is generally onderstood that 
this lack of endurance in the heavier guns is the only cause that 
the armaments of the fleet are suffered to continue in their 
present obsolete condition. Without some such good reason, the 
Ordnance Department of the Navy would be deserving of severe 
reprobation for allowing the fleet to fall into its present low 
artillery condition. — ^We quote the above from Engineering. 



A3X AMSBlCàJX TOBFBDO BOAT. 

A Torpedo Boat, which has been designed by Admiral Porter, 
and the construction of which occupied a year, has been launched 
from the United States Navy Yard at Brooklyn. The boat 
resembles a cigar, being of narrow beam with a tapering bow. 
She has been built of iron, 170 ft long, 28 ft. beam, and 12 ft. 
deép, her burden being 800 tons. The vessel, without her 
machinery, weighs 627,000 Ib. She is to bave compound 
engines of 200 borse power. She is divided into oompartments, 
with a doublé bottom, having pimips and valves so arranged as 
to settle her in the water to the level of the deck. She has a 
torpedo spar projecting from her bow, and three similar spars on 
either side. Strength and speed, with the ability — ^by means of 
the Fowler paddle-wheel — of tuming within her own length, 
bave been the objects chiefly aimed at in her construction. The 
torpedoes are to be attached to an enem/s ship, and are to be 
ezploded by electric agency. 

NEW BBEAKWATEB. 

A Break WATER has been proposed to be formed at Madras, 
of which the cost is reckoned at one millìon and a third sterling. 
The western side of the Bay of Bengal is sìngularly deficient in 
good harbours, and the heavy surf makes commerce difficult 
without them. But why not try seaweed harbours? The 
trumpet-weed at the island of Juan d'Acuna rises to the surface 
from a depth of 60 fb., and a belt of such seaweed would con- 
stitute as good a breakwater as could be constructed. The 
energy of the waves would be expended in the fiction produced 
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by the rìsing and falling of the water among the veeds, instead 
of being ezpended, as at presènt, in breaking upon the shore. — 
J. C. Boume. 

IMHEBSION OF SCBEW SBOPELLEBS. 

Professor Osbome Eeynolds has read to the British Asso- 
ciation two papers, one " On the Efièct of Immersion on the 
Action of the Screw-propeller,' and the other " On Friction in 
Eifled Guns.' In the first he showed that when a screw was 
once fairly down beneath the surface, depth of immersion was 
of no importance. The object of the second paper was to show 
that the friction between the studs and the grooves necessary to 
give rotation to the shot consumed more work with an increas- 
ing than with a nniform twist, and that, in the case of grooves 
which develop into a parabola, such as those in the Woolwich 
guns, the waste from that cause was doublé what it would be if 
the twist was uniform. ^___ 

TUNNELIKG MACHINBBY. 

Thebb has been read to the British Association a paper in- 
teresting at the present time, when engineers are seeMng to 
break down the barriers which separate country from country ; 
and tunnels, whether under the ocean or through mountain 
ranges, are projected, or are in course of construction. The 
Burleigh rock-drill, driven by compressed air, was described 
in a paper by Mr. Plant, and the machine in actual operation 
was shown in a yard adjoiningthe Section-room. Theprincipal 
feature of the machine is that it imitates the action of a quarry- 
man in boring a hole in the rock. A jumper, an inch and a 
quarter in diameter, making from 200 to 300 strokes per 
minute, is driven into the rock, the diflference between it and 
the action of the quarryman being that the jumper is infinitely 
more powerful and regular in its stroke. It also rotated and 
cleared itself as it proceeded. The transmission of power by 
means of compressed air, involved in the working of ali these 
machines, was discussed at considerable length by Mr. Bramwell, 
Mr. Siemens, and others; and though it would appear that 
transmission of power by means of water was attended by less 
loss, yet that, for the special circumstances under which such 
machines would bave to be worked, air was the better vehide 
for the pnrpose. Brain's system of mining by means of boring 
machinery, dynamite and electric blastings, came under discus- 
sion, and was followed by a paper by Mr. Gott on the Bradford 
water-works, the details of the construction of which were of 
great interest to the profession. 



FBEBSTJBB LOOS. 

ExpBBiKENTS with rcfereuce to what are termed " Pressure 
Logs," for measuring the speed of ships, under consideration of 
a Committee of the Association, came before the Section, and 

p 
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Mr. J. K. Napier, the Eey. R L. Berthon, and Mr. A. E. 
Fletcher, respectìvely descrìbed, by the aid of diagrams, the 
methods they adopted for the application of the prìnciple. 

It is understood that %ctiial trials have been made with the 
three instruments which have been placed at the disposai of the 
Committee. 



DBFlEySITB FOWBB OF SHIFS* ARMOUB. 

Thb important subject of the defensive power of the Armonr 
applied to our Ironclads in resisting the penetration of shot is 
again attracting much public attention. In some experiment^ 
lately made in Germany the lO-inch gun sent shells complet«ly 
through a stmctnre consisting of a 12-inch piate backed by 
18 in. of timber, and the rear of the target was strewn with 
jagged débrìs, forming a shower of destmctive projectiles. 
Several years ago the late Sir Howard Douglas maintained the 
opinion that, instead of trying to m£tke yessels shotproof, it 
would be wiser to expend our money in providing more powerful 
guns; and for some years past we have been insisting upon 
the foUy of constructing professedly shotproof vessels which 
were either not shotproof at ali at Ùie time of their construc- 
tion, or which, even if shotproof then, did not allow any 
margin whatever for that increase in the power of ordnance 
which is continually going on. We have long maintained 
that broadside armour-clads are an absurdity, as a broadside 
armament implies a large area of target ; and this in ìts tum 
implies thin armour, which could not be expected to keep 
shot out. We consequently advocated the Monitor model as the 
only one which permitted the necessary thickness of armotir to 
be employed without inordinate dimensions. Six years ago we 
maintained that 18 in. of side armour backed with 4 fb. of oak, 
and a turret 24 in. thick of solid iron, represented the minimum 
defensive strength which it would be advisable to employ, and 
we added that this strength might probably continue sufficient 
for ten years. The Devastation is an imperfect approach to 
these ideas. But we indicated that, as the Monitor system was 
a system of concentration, there should be only one turret in 
each yessel, as it was preferable to utilise the displacement re- 
quired for the second turret in increasing the thickness on 
armour, the power of gun, or the power of engine, or ali of . 
these conjointly, than to attempt to cany many guns in 
each vessel — number, in fact, being only another expression 
for weakness. It would appear that these ideas are at length 
begìnning to penetrate the officiai mind. But in its percep- 
tions it stili lags behind what was proper to be done six years 
ago, and what was then sufficient is not so now. We have 
many times stated that, with the existing strength of materials 
available for the construction of ordnance, there were two 
expedients by which the penetrating power of the projectiles 
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conld be increased — one by the use of piston shot and the other 
by the nse of the rocket shot ; or the two ezpedìents might be 
combined. But besides these secrets of increased power, 
another is now offered to ns in the use of a stronger materia.!. 
We long ago intimated that we saw no reàson why wrought- 
iron guns should not be cast under great pressure, on the 
Bodman principle of eooling from the centre ; and in the Whit- 
worth compressed ìron and steel guns, cast under great pressure, 
we bave an approximate realisation of this idea. We do not 
think, as some do, that armour should be given up. £ut the 
exposed area should be small and the thickness great. 
Effectual precaution should also be taken against submarine 
shot, and our ironclads should be constructed belowthe 'tween- 
decks on the principle of a diving-bell, so that they would nòt 
sink even if their bottoms were out altogether. . At the present 
moment we stand in this position, that a single Monitor^ con- 
structed according to the indications given above, could sink 
the whole of our ironclad fieet in detail, while the assailing 
vessel would be itself impregnable against any power of offence 
which we should be able to employ. — Mr, Boumés Seientìjic 
ResvltSy in the Eltistrated London News. 



PHOSFHOB-BIIONZE. 

Abotjt two years ago were published in Engineering a 
series of articles, giving a detailed account of the experiments of 
Herr Wòhler on what he aptly termed the " feitigue of metals," 
these experiments having reference to the efiects on iron and 
steel of repeated applications of strain. Becently there bave 
been conducted, at the Royal Academy of Industry at Berlin, a 
similar series of experiments with various kinds of Phosphor- 
Bronze ; and these experiments, which bave been 'carried out 
by order of the Eoyal Prussian Ministry of Commerce, bave 
afforded results whi<i we may record bere, as they are not only 
of interest in themselves, but may be compared with those 
obtained by Herr Wòhler when experimenting on iron and 
steel. 

The first bar of Phosphor-Bronze was tested under a tensile 
strain amounting to 10 tons per square inch, and it withstood 
408,230 applications of this strain before fhicture. A bar of 
ordinary bronzo failed to withstand the application of a strain of 
10 tons per square inch at ali. A second bar of Phosphor- 
Bronze was tested by repeated strains of 12^ tons per square inch, 
and actually withstood 147*850 applications of this load, 

Other experiments were made by placing bars of Phosphor- 
Bronze in a machine in which they were subjected to transverse 
strains, 40,000 deflections or applications of load taking place 
per day. In this machine a bar of Phosphor-Bronze, while 
subjected to a strain of 10 tons per square inch, withstood 
872,980 defiections, while the beat gun metal fÌEdled after 102,650 

F3 
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deflectionSé Another bar of Phosphor-Bronze, under a strain 
of 9 tons per sqiiare inch, was stili being tested at the date of the 
report we have received, and it had, np to that time, -withstood 
1,260,000 defiections -wìthout failure. These &cts are very ìn- 
teresting, and point to the great endurance of the material. — 
Engineering, .__«» 

TSWAITB8 AND CABBXTTt's STEBL TILTING HAMITKB. 

A 700 cwt. Steam Hammer has been exhìbited at Vienna by 
Messrs. Thwaites and Carbutt, of Bradford. It has been speci- 
ally constructed for tìlting steel, work which requires the blows 
to be delivered continuously in very rapid succession, rather 
than slowly and heavily, as with ordinary hammers. This 
machine is intended to deliver (with steam having a pressure of 
60 Ib. per square inch) as many as 400 blows per minute, but 
its ordinary speed will probably not exceed 300 blows. In 
order to work at such a speed, it has been necessary to make the 
hammer self-acting, but it is so constructed that it can also 
be worked by hand if required. The hand lever behind the 
framing regulates the length of the stroke through a triple- 
ported piston valve. This lever can be used for working the 
hammer by hand, but under ordinary circumstances it is made 
fast in the position corresponding to the desired stroke, and the 
bevelled slot in the front of the tup opens and closes the valve 
at the right time. The two levers in front of the framing are 
connected with two piston valves in a separate casing, which re- 
gniate the amount of steam allowed to pass through the main 
valve to the two ends of the cylinder, and in this way determine 
the force of the blow. The piston and rod are of solid steeL 



HIGH-SPBED STEA.H HAMMBB AT THE YEBNKA EXHIBITION. 

Messbs. Qt. Bbinkmann and Co., engineers, of Witten-on- 
the-Euhr, Westphalia, are well known on the Continent for the 
manufacture of high-speed Steam Hammers : it is therefore 
of interest to see some of their work exhibited at Vienna, 
namely a double-acting hammer with single frame and a double- 
actìng hammer with doublé frame. Both these hammers 3re 
used for tilting iron or steel, but the former has a Constant 
stroke whilst that of the latter is variable. The anvil bed or 
stock is used as bedplate for the hammer, an arrangement which 
is adopted generally by these manufacturers for high speed 
hammers, except in the case of tilting hammers for steel, the 
anvils of which are, without exception, made independent of the 
bedplate of the hammer. 

Another peculiarity of the construction, deserving of special 
mention, is the mode of fastening the cylinder and of -the 
guide bars to the standards, which is not effected as usuai by 
means of bolts, but by wrought-iron rings shrunk over circular 
projectìons, one half of each of which is cast to the cylinder (m> 
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guide bars respectively, whilst the other half forms part of the 
6tandards ; when the latter and the cylinder and guide bars are 
respectively fitted together correctly, these projections form 
circular discs over which the -wrought-iron rings are shrunk. 

The hammer is worked by two leverà, enabling the ad- 
miseion of the steam to be regulated, whilst the other is used 
for altering the stroke and the force of the blow, The lever for 
regulating the admission of the steam can be fixed at any posi- 
tion, and its lower end is connected "with a second lever, to 
which a rod for the working of the admission valve is attached. 
The one end of the lever for the alteration of the stroke can be 
fixed at various positions, by a spring and a notched segment, 
whilst the other end is fixed to a short shafb passing through 
the side bracket of the cylinder. From the back view of the 
latter it will be seen that this short shaft, which is cranked on 
this side of the hammer, carries a doublé lever, the two ends of 
which are connected with the valve rod and the valve gear re- 
spectively. The latter consists of a lever fastened to the ram, 
and a rod connecting this lever with one end of the doublé lever. 

The admission of the steam into the cylinder is regtilated by 
a piston valve, the position and travel of which depend upon 
the position of the cranked part of the shaft passing through 
the side bracket of the cylinder. It is evident, therefore, that 
any position of the lower end of the long lever in the notched 
segment must correspond with a certain position of the cranked 
part of the horizontal shafb, and thus also with a certain posi- 
tion and travel of the piston valve, upon which the stroke of 
the piston depends. The exhaust steam passes back again 
through the piston valve, and thence from the steam chest 
through a short tube into the top side of the standard, from 
whence it escapes into the exhaust pipe. 

The weight of this hammer is 8 cwt., the cylinder has a 
diameter of 11 in., and the longest stroke is 18*6 in., allowing 
of forging iron pieces 6 in. to 7 in. high, and steel pieces Sin. 
high. The average number of blows per minute is 200, and the 
whole hammer, with bedplate and anvil, weighs 8 tons ; with- 
out the two latter 3 tons 17 cwt. The distance between the two 
standards at the bottom is 4 fb. 5 in., whilst the total height of 
the standards from the bedplate is 7 ffc. The piston rod is made 
of crucible cast steel, has a diameter of 5^ in., and is formed in 
one piece with the piston and ram, whence the cover of the 
cylinder has to be made in two pieces. This hammer has been 
working at the Exhibition, and the adjustment of the stroke 
and of the blow has been shown to be very readily effected. 
We should mention, in conclusion, that the workmanship of the 
hammer is very creditable to the manufacturers, who are build- 
ing hammers on this system up to 7 tons. — Engineering, 
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BBACKEt' BATL-WAT CHAIBS. 

A PAFBB has been read to the Institution of Mechanìcal 
Engineers, describing the new " Bracket Chairs for suspend- 
ing Double-headed Rails on the West Comwall Railway/* by 
Mr. James D. Sheriff, of Truro. These chairs are each made in 
two separate halves, fixed one on each side of the raìl, the hear- 
ing of which is on thè under side of the upper head ; and there 
is no portion of the chair undemeath the bottoni of the rail, 
which is suspended by the head, vith the bottoni just clear of 
the sleeper. When turned over, therefore, after the top face has 
been worn out, the bottoni head of the rail presents a perfect 
face altogether free from the injury that occurs in the ordinary 
chairs, in which the bottoni face of the rail becomes more or less 
indented by hearing on the bottom of the chair. The two halves 
of the chair are secured together by a bolt passing through the 
rail, and fixed to the slipper "hj screwed spikes. On one side the 
spike passes through a slot in the chair, to allow that half of 
the chair to slide inwards when the spike is slacked, for remov- 
ing or turning the rail ; the slot is blocked by a washer, which 
fits in a recess at the end of the slot, and is kept down by the 
spike head. This chair, of which a specimen was exhibited, is 
believed to bave been designed by Mr. Brunel in 1858, and in- 
troduced by him on lines in South "Wales ; it was afterwards 
adopted on the West Comwall Kailway, where it has now been 
in use for eleven years with complete success. In no case has 
the lower head of the rails when turned over been found to be 
injured; and the result has been thoroughly satisfactory . as 
regards durability, safety, and economy of maintenance ; tìiere 
is an important saving in first cost, the bracket chairs being less 
than half the weight of the ordinary chairs. This construction 
is also free from the risk of a rail getting displaced by the loss 
or slackness of a key, and also from liability to fracture of the 
chair in driving the wood keys used with the ordinary chairs. 



MEBSBY BAILWAY TUNNEL. 

The promoters of the Railway Tunnel which is intended to 
cross the Mersey, the shafts for which have already been sunk, 
believed that they would have only a continuous mass bf 
solid sandetone rock to penetrate. A paper has been pub- 
lished in the transactìons of the Liverpool Geological Society 
for 1872, by Mr. T. Mellard Reade, CE., of liverpool, in 
which he contends that in ali probability a deep gorge, filled 
up with day or sand, will be met with, being the site of an 
ancient river or torrent formed in or before the times when 
England was covered with ice, and when its valleys were filled 
with glaciers. Mr. Reade believes that the ascertained data 
warrant the hypothesis, that before the boulder clays and other 
recent strata were laid down, a river draining the land' now 
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drained by the Mersey flowed past Euncorn Gap, between land 
of some considerable elevation, to the eea. — Nature, 



STBAM TBAHWATS. 

The Lisbon Steam Tramways bave been described to the 
Pritish Association, in an interesting paper by Mr. W. H. 
Barlo-w, Jun. These tramways are at present in operation 
between Lisbon and Cintra, a distanceof abont 15 miles, for the 
most part constructed on the existing roads for ordinary traffic. 
Two 9-in. broad longitudinal rails of wood are laid parallel to 
each other, nearly level "with the suiface of the ground. In 
the centre, between these two rails, was an iron rail of the 
donble-headed pattern. The locomotives were similar to the 
small tank-engines in common use, with the exception that the 
centre or driving wheels had fiat tires, 14 inches broad, instead 
of flanged ones. The guide-wheels were double-flanged, and 
ran on the centre rail oidy. The wheels worked on bogies, and 
were loose on the axles. In the carriages the arrangement of 
the wheels was precisely similar. This form of rolUng-stock 
was found to be admirably adapted to sharp cnrves and com- 
paratively nneven roadways. In some cases inclines of one in 
twenty were worked without difficulty, and the curves varied 
from three-quarters to two-and-a-half chains in radius. Mr. 
Bramwell remarked that it was a yery encouraging fact to find 
that on the Lisbon tramways they had got railway carriages 
where the axles would not only radiate, but where one wheel 
was free to revolve on its axle. He considered that it was a 
disgrace to modem engineering that we should bave two wheels 
rigidly fized on an axle, and expect them to accommodate tnem- 
selyes to our requirements. 



CONSTANTINOPLB TBA.1CWA.YS. 

The Eeport of the directors of the Constantinople Tramways 
Company for 1872 states that the Company*s four originai 
lines of tramways were in full work eight months before the 
period stipulatea. There are 16,000 metres of tramway, and 
6,000 metres of omnibus lines at present worked by the Com- 
pany, or rather 13 miles in ali. These lines were served last 
year by 64 vehicles^ The number of passengers conveyed last 
year was 5,035,042, who paid 6,545,597 piastres. The present 
number of passengers ranges from 125,000 to 130,000 per 
week ; and this number, it is expected, will increase when the 
fine season sets in to from 180,000 to 200,000. The Compan^s 
staff consists of 431 persons, exdusive of fore-runners. The 
return realised upon the shares last year was at the rate of 6 
per cent, per annum. 
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WOODXK BAILW1.TB. 

Thxbb are np'waids of 100 mìles of Wooden Baìlway in 
operatdon in the province of Quebec (Canada). The gange is 
4 fi. 8^ in. The ronning time is about 16 miles per hour, 
but trains haye been mn at the rate of 35 miles per hour over 
these hnmble but usefol linea. The rails are made of maple, 
4 ft. by 7 in. ; they are set up edgeways, and are notched into 
croBsties 4 in. deep, and are held down by two wedges in the 
notch on the outside of the rails. The ties are 8 in. thick, and 
they are laid 20 in. apart. The cars haye four wheels, and some 
of the engines used weigh 30 tons. In frosty weather the 
driving wheels bave less adhesion than on metal rails, but no 
considerable difficulty is experienced fromthìs cause. The rails 
will last from two to four years, according to the quality of the 
timber used, and the amount of traffic obtained and accommo- 
dated. — Engineering. 

NKW ZBALAND SAILWATS. 

PiAMT for a railway from Dunedin to the Clatha has been 
landed at Port Chalmers. It comprises eight carrìages and four 
brake vans, besides a considerable number of trucks. There is 
to be a workshop at the Dunedin Station, and a quantity of 
machinery to be worked by steam has been erected. Ine revenue 
of the various lines now in operation in the province of Canter- 
bury moved on in March and Aprii at the rate of 100,000/. per 
annum. The railway contracts have been let in the province of 
Otago ; the aggregate amount of these contracts was 474,628/., 
and that of those obtained by Messrs. Brogden and Sons 
371,616/. A contract was also let, during the financial year 
ending June 30, 1873, to the amount of 5,796/. on account of a 
bridge across the River Waitaki, the cost being equally divided 
between the provinces of Otago and Canterbury. Six contracts 
for sleepers to be used on the Otago and Canterbury railways 
were also entered into to the amount of 22,268/. Altogether, 
Messrs. Brogden and Sons would appear to have obtained 
contracts in the province of Otago to the very considerable 
amount of 798,259/. 

BAILWAT SLBEFING-CABBIAOES. 

A Sleefing-cabbiagb has been built for the North British 
Railway Company by the Ashbury Railway Carriage Company, 
of Manchester. It is 30 ffc. long, and 7 ft. 6 in. wide, outside 
measurement, and is 6 ft. 10 in. high in the cantre inside ; at 
one end is a luggage compartment ; at the other an ordinary 
second-class compartment, the centrai portion being devoted to 
the sleeping accommodation. This consists of two commodious 
saloons, which are each fitted with seats and beds for three first- 
class passengers. These saloons are connected by a lobby or 
passage, off one side of which opens a well-arranged lavatory, 
off the other a water-closet* 
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THE SOUDAK BAELWAT. 

The numerous cataracts which oppose insnrmonntable 
obfitacles \o the navigation of the Eiver Nile, form barriera 
which now effectually cut off the fertile districta of Upper Egypt 
from communication "with the outer world, and place a bar upon 
the progress and development of the richest territory belonging 
to the Khedive. To overcome these obstacles, and to open up a 
means of communication, has been for many years past one of 
the great objects of the Egyptian Government. An expedition 
was organised in 1857 by tìie late Said Mehemet Pasha to ez- 
amine the obstructions of the Upper Nile, and to report upon 
the possibility of removing them, but it was quickly found that 
the cofit involved in the work would be so great as to render it 
prohibitory. In 1866 Mr. John Hawkshaw was instructed to 
Burvey and report upon the first cataract, and to ascertain what 
would be the best means of oveicoming this, one of the least 
formidable of the obstructions, and to extend the navigation as 
far as the second cataract. Mr. Hawkshaw recommended the 
construction of a canal and locks to skirt the cataract ; the cost 
of this work was estimated at 250,000/., but the rock through 
which the cuttings would bave to be made are of such excep- 
tional hardness that no reliable estimate could possibly be made 
of the probable cost of the canalisation scheme. About the same 
time a general survey between Assouan and Khartoom was made. 
In 1871 the preliminary labours which had been undertaken 
assumed a more practical form, and Mr. John Fowler was in- 
structed by the Khedive to prepare detailed surveys and esti- 
mates of the works necessary to complete the Communications 
with the Soudan. Acting upon these instructions, a large staff 
was despatched to Egypt in 1871, and immedìately commenced 
operations, which lasted during five months, and resulted in a 
complete survey of the country through which Communications 
were required, and the collection of ali the necessary data. 

To overcome the obstacle to navigation presented by the 
first cataract, at which there is a difference in level of about 
12*5 ft. at high, and 16 ft. at low Nile, Mr. Fowler departs from 
the proposai made in 1865 by Mr. Hawkshaw, and suggests a new 
and strikìng method of reachìng the higher waters of the river 
from the foot of the cataract. He suggests the construction of 
a ship incline nearly two miles in length, on the right bank of 
the river, commencing at the bottom of the cataract between the 
island of Sehayl and the river bank, and terminating on the 
higher level in the harbour of Shalall, north of the celebrated 
island of Philoe. Eails would be laid upon the iqcline, and 
suitable carriages would be constructed to run upon them. 
The vessel to be raised or lowered would be floated upon these 
carriages or cradles, the ship and carriage being then drawn 
over the incline by hydraulic engines which would be driven 
by water at high pressure, pumped into huge accumulators at 
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the summit of the indine hy a pair af laige water-wheelB, phioed 
upon poatoons, and moored in one of the rapida of the cataiact. 
A speed of from 4 to 7 miles an honr can be imparted to the 
Tessei, according to the height of the Nile and weight of yessel. 

The line, as laid out, commences at Wady Hal&, on the 
right bank of the Nile, whìch it skirts for a distance of about 
160 miles, then by a bridge crosses the river and forms a chord 
32 miles long to a small bend in the stream, whìch it again 
touches and follows on the left bank as ì&t as Ambukol, at the 
37dth mile ; then commences the stretch across the Bahiuda 
Desert, which terminates the line, after a course of some 550 
miles. 

In Engineering has appeared a series of sketches illustrative 
of the country through which the railway will pass. It is there- 
fore sufficient to say that the engineering difficulties are com- 
paratiyely small, that there will be no tunnels, and but little 
rock cuttings, expensiye works being ayoided by the curres and 
gradients adopted, the minimum radius of the former being 
500 ft., and the maximum inclination of the latter 1 in 50. 
The bridge crossing at Kohé will doubtless be an expensiye 
undertaking, and might be ayoided by following the lefì) bank 
of the riyer for the whole distance, while the nature of the bank 
would perhaps allow of a better line being laid out ; but, on the 
other hand, àie drift sand preyalent on the lefb bank as far as 
Kohé would make it difficult, if not impossible, to maintain the 
railway. 

One of the special characteristics of the Soudan Bailway is 
the gauge which Mr. Fowler has adopted — the same which Mr. 
Pihl has established with such great success in Norway. And in 
the choosing a narrow gauge for this important line, Mr. Fowler 
has not been guided by any estimates of probable insignificant 
traffìc. On th,e contrary, the existing trade is considerable, and 
will be enormously deyeloped when the line is made, as well 
along the banks of the Nile as in the Soudan itself, which, with 
inexhaustible naturai resources, now lacks an efficient outlet for 
its produce. Q-rain, cotton, sugar, and ali the yaried animai 
and yegetable products of a tropical region, will be the staples 
descending the railway towards the north, whilst the return 
traffìc wiU consist of machinery, fabrics, tools, and, generally, 
the mixed freight required by a producing isolated territory. 

Moreoyer, it is not anticipated that the Soudan Eailway 
shall be simply a locai line, built to connect the Soudan with 
Upper Egypt, but that ultimately it shall form only one link of 
a great through rùlway, extending to Massowah on the Ked 
Sea, and opening an alternative and more direct route to India 
and the East. By establishing a service of steamers, suitable 
for passing over the ship indine at the first cataract, there 
would be a saying of one day effected as compared with the Red 
Sea route, whilst the inconveniences and dangers of that passage 
would be ayoided. Looking further to the future, when the line 
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is eztended from the exìstìng Egyptian railway eystem to the 
terminus at Wady Hal&i, three dajs would be eayed in the 
jonmey to India. • We maythus consider it probable that before 
the lapse of many years there wìll be constructed a great 
through narrow gauge railway ronte aerosa Egypt, competing 
directly and successfolly with the Suez Canal, and carrying 
besides the whole of the locai export and import traffic. That 
Mr. Fowler should, after long consideration, bave adopted a 
gauge of 3 fb. 6 in. for a line of so great immediate and future 
importance, is, we consider, a striking answer to the many argu- 
ments and objections urged against narrow gauge railways so 
persistently during the past few years, and it afifords us satisfac- 
tion that so eminent an engineer should haye adopted princìples 
we bave so strenuously advocated. — ^Abridged fìx>m Engineering. 



THE GAS SUPPLT OF THE MBTBOFOLIS. 

Db. Lethebt, the chief gas ezaminer appointed by the Board 
of Trade, has recently reported to the Corporation and the Metro- 
politan Board of Works the results of the testings of the Gas 
pupplied by the Chartered, the Imperiai, and the South Metro- 
politan Gas Companies during the months of October, November, 
and December last. From this it appears that the average 
illuminating power of the Chartered gas has been 17*34 candles 
at Beckton, 16'9 candles at Cannon Street, and 17'08 candles at 
Friendly Place, Mile End ; that of the Imperiai company has 
been 17*10 candles at Carlyle Square, 16*22 candles at Camden 
Street, and 15*0 candles at Graham Boad; while that of the 
South Metropolitan Company has been 16*34 candles. The 
cannel gasof the Chartered Company has averaged 21*37 candlep 
at MiUbank, and 21*48 candles at Ladbroke Groye. As regardis 
purìty, Dr. Letheby reports that ezcept on two occasions at 
Ladbroke Groye the gas at ali the testing places has been con- 
stantly free from sulphureted hydrogen ; and that although the 
amount of sulphur in other forms than this has fluctuated to a 
rather large eztent, yet it has rarely been aboye the prescribed 
quantity. In the common gas at Beckton it has ayeraged 
12*73 grains per 100 cubie ft., at Cannon Street 13*41 grains, at 
Frien(fly Place 13*02 grains, at Carlyle Square 19*65 grains, at 
Graham Road 22*04 grains, at Camden Street 20*33 grains, and 
at Hill Street, Peckham, 22*55 grains. In the cannel gas it was 
21*4 grains at Millbank, and 20*4 at Ladbroke Groye. On seyen 
occasions it exceeded the prescribed quantity — ^yiz. once at Bow, 
once at Carlyle Square, and fiye times a\i Graham Road. On 
six of these occasions the Imperiai Company appealed to the 
chief gas examiner, in accordance with the proyisions of the 
Act of Farliament, and on inquiry it was ascertained that the 
excess was due to unayoidable causes arising out of the large 
demand for gas during the foggy weather of December last. Am- 
monia has not been present in undue proportions at any of the 
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testing places, bnt one — namely, that at Ladbroke Grove, wherè 
the amount for a considerable number of nights was excessìve, 
thereby rendering the Chartered Company liable, under the 74th 
Section of the Metropolis Q-as Act, 1868, to a penalty of 60/. for 
each night of such default. — Times, 



▲ NBW GAS AFPABATUS. 

HM. MuixEB AND EiCHELBBBNNEB, of Faris, are the inyent- 
ors of apparatus for producing illuminating Gas from Goal, &c. 
Already fifteen gas works in France bave adopted it, and it has 
generaUy met with much approvai. The inventors require no 
change in the ordinary arrangement of the works, but they do 
away with the old fumace and replace it by one of considerably 
smaìler dimensions, placed at the back of the bridge, and sur- 
mounted by a receptacle of a slightly conical form. This can 
be filled "vrith coke by its lower door, -which is ordinarily kept 
closed, and its capacity is such that it does not require charging 
more than once in eight or ten hours. This pian is exceedingly 
advantageous for small gas works, preventing as it does the 
necessity of firing during the night. 

This furnace is literally a gas producer, the fiiel being kept 
in such a state of combustion, by regulating the admission of 
the air, that, practically, distillation of the volatile products is 
carried on. When leaving the fumace, the carbonic oxide and 
other combustible gases that bave been generated enter into a 
cylinder at the back of the bridge, whence they pass into the 
oven by a series of openings, distributed over the entire length 
of the bottom. . By means of other openings air can be admitted, 
which has already been heated during its passage from the ex- 
terual atmosphere, into the apparatus. The amount of air, and 
consequently of the combustion of the gases, that must ensue, is 
regulated by a register placed on the exterior of the oven. By 
means of refractory earthenware plates that can be forced against 
each of the openings to stop the passage of the gas, the rate of 
the combustion can be more completely regulated, and the tem- 
perature of ali parts of the oven equalised. This heating of the 
air, effected by a method already familiar in the heat-economìsing 
furnaces of Siemens, Fonsard, and others, is less complete than 
theirs, but less expensive in its first construction. According to 
a report by M. Launy, the ease of working the fumace is great, 
the expenses generally are much reduced, and the removal of 
cinders and ash is not required. The principles applied are not 
new, but MM. MuUer and Eichelbrenner bave the merit of 
having combined and applied a variety of conditions of sim- 
plicity, efficìency, and economy that had not previously been 
realised. M. Launy visited the gas works of Montreuil, where 
one of these new furnaces had been erected alongside one of the 
old system, and expressed himself surprised at the results just 
mentioned, and generally gratified with its success. — Engineering. 
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THB AUGUSBUBO TTEB FBBSS. 

At least three tjpes of web printing machines were ex- 
hibited at Vienna — the Walter, the Victory, and the Marinoni. 
The Victory machine is a folding as well as a printing machine, 
and is exhìbited by the Limited Company in laverpool, who are 
its sole mannfacturers. A Marinoni press was exhibited by the 
Paris firm ; and Sigi also has an " improved " Marinoni, with 
folding appatetus added, at work in the pavilion of the Neue 
Freie Presse, 

This machine is ìntended to deliver up to a speed of 12,000 
sheets, printed on both sides, per honr. The sheets are 525mm. 
by 770mm. (20*67 in. by 30-31 in.), and thetype forme 48òmm. 
by 725mm. (r9*09 in. by 28*64 in.). The action of the machine 
is very simpìe. The roll of web paper is placed at the end of 
the machine as in the Walter press, but the paper is bere taken 
from the underside of the roller instead of the top. This 
enables the whole printing part of the machine to be kept lower 
down, a somewhat different position having to be given to the 
distributing apparatus for the lower cylinder. The paper first 
passes throngh damping rollers, which can be arranged to giye 
it any required degrees of wetness ; and then it makes its way 
— throngh rollers which are adjustable to regniate its tension 
— to the first type cylinder. The two type cylinders and the 
two ìmpression cylinders lìe in the same vertical piane. The 
lowest and highest cylinders are the type cylinders, and the two 
middle ones the impression cylinders. 

The paper is printed from the stereotypescastin semicircular 
moulds so as to fit round the type cylinders. This method is 
adopted in ali web printing machines, and by usingit the founts 
of type may last twenty years instead of two, while the actual 
printing is qnite as clear and good as if it were done from the 
type direct. The paper first passes between the lowest pair of 
cylinders, and is tliere printed on the first side. It is carried 
npwards and backwards by the revolution of the lo\rer impres- 
sion cylinder, and passed from it forwards again over the upper 
impression cylinder, and in passing between the latter and the 
upper type cylinder it is printed on the second side. As these 
four cylinders are ali ezactly of the same diameter, and are 
placed dose together, the printing on the second side must 
coincide exactly in its position on the sheet of paper with that 
on the first. The printing operation being now completed, the 
paper passes horizontally forwards to the cutting cylinders. These 
are placed at the same level as the upper type and impression 
cylinders, and are necessarily of the same diameter, that 
^ameter being such t^.t their circumference is exactly equal to 
the length of the sheet which is to form one copy of the news- 
paper. On one of the rollers is an ingeniously arranged cutter, 
and on the other, at a corresponding point, a kind of groove or 
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Beat for the projectìng knife. As the paper on leavìng the 
cutting cylinder is not led upwarda at a steep angle as in the 
Walter press, it is not necessary to leave a small mdth on each 
side uncut, but the sheet is cut right across. The tapes, it will 
be seen, slope slightly upwards from the cntters in order to give 
sufficient height for the delivery apparatns. By an ingenions 
adjustment of their speed, the rate of each sheet is accelerated 
as it rises, so that by the time it reaches the delivery roller 
there is a distance of several inches between it and the one 
next behind it. The delivery takes place downwards, and 
altemately to right and left on to the tables, and the space 
between the sheets is necessary in order to allow time for the 
oscillation of the delivery frame. The apparatns for distributing 
the ink is very complete ; that for the lower type cylinder is be- 
hind and below it, and that for the upper type cylinder behind 
and above it. Just outside the frame which carries the cutting 
cylinders is provided an index which marks the number of copies 
printed as they are cut off. There are many interesting and 
ingenious details about the machine, but they are unfortunately 
of a nature which cannot well be made intelligible without the 
aid of detail drawings. 

The Walter press, it may be remembered, derives its name 
fpom Mr. Walter, M.P., the proprietor of the Times, to whose 
enterprise it was owing that the costly experiments were made 
which résidted in the production of the first successful web 
press. We believe the credit of its actual invention and con- 
struction is, however, due to Mr. T. C. Macdonald and Mr. 
Calverley, the manager and engineer respectively of the Tifnes 
Printing Office. During the years 1863-66 the first machina 
was slowly elaborated, its construction being kept secret. For 
a year and a half more it took part in the printing of the Times, 
but stili in secret, and stili receiving such improvements and 
modifications as experience suggested, and it was not until 1868 
that Mr. Walter considered the results so satisfìtctory that three 
more machines were put in hand. These were at work by the 
end of 1869, and since that the Times has been entirely printed 
from web paper, with a saving in working cost so great that it 
is asserted on the best authority that the capital sunk in the 
displaced machinery was recouped in less than two years. Last 
year the Scotsman commenced printing from the Walter press, 
and more recently the Vienna newspaper, Die Presse, and other 
papers, bave also adopted it. The general catalogne of the 
Vienna Exhibition, as well as several of the special catalogues, 
have been printed on the Walter press in the office of the last- 
named newspaper, and are noticeable as being, we believe, the 
first hooks printed from continuous paper. — Engineering, 
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LITHOGBAFHIC COLOTJB-PBINTINO PBBSS. 

The Grennan Department of the Vienna Machinery Hall was 
particularly rich in printing machines of different kinds, both 
in number and in qnality, the exhibitb here being above those of 
other nations as represented at Vienna. Among them was the 
Lithographic Colour-Printing Press which was made at the 
Berlin establishment of the well-known Anstrian engineer, Herr 
a. Sigi. 

Thìs machine is intended to print from stones np to 22 in. 
by 30 in., and, for common work, can tum off 900 to 1,000 
copies per honr. If the work is, however, to be thoroughly 
well done, not more than 500 copies per hour can be worked. 
The ink-dìstrìbuting apparatns is more complete than usuai, 
the machine being intended for fine work. The ink knife is in 
two pieces, adjustable by the screws on the back of tìie box. 
The stone itseìf is fixed in a frame before being placed on the 
platten, and thus, in adjusting it, the frame only has to be 
moved, without touching the stone. The stone receives the 
colour from fpur sets of roUers, which themselves receive it from 
the slab while the impression is being made. The impression 
cylinder is fitted with a doublé set of knives, one set gripping 
the paper in position in the place in which it is put by the 
attendant, while the other set — ^lying underneath — as soon as 
the sheet is printed, and the first set release theìr hold, rise up, 
by means of suìtable gearing, and guide the edge of the sheet 
neatly into the delivery rollers. In order to diminish, as fax as 
possible, the number of tapes, which always bave a tendencg^ 
to dirty the paper, two wooden delivery rollers are employed, 
and through these the printed sheet is thrown on to the delivery 
table by a frame in the usuai way. The usuai rollers and 
water table for damping the stone are provided at the back of 
the impression cylinder. 

The impression cylinder is driven only from one side. The 
means by which the cylinder stands stili during the return 
motìon of the platten — making an interval in which the feeder 
has time to adjust carefolly the next sheet in its place — is that 
used in most of the machines. The wheel on the end of the 
cylinder has its teeth planed off in one place, so that the rack 
can pass dear underneath them without moving the cylinder, 
whici, however, is also (to prevent accidents) held in position 
when the platten commences its motion by a lever pressing 
against a projecting pin. Just as the platten reaches the end 
of its return travel, and is about to start forward again with 
fresb. colour on the stone to print another impression, it is 
arranged that this lever gìves the pin a slight forward motion, 
80 as to tum the cylinder round suffidently to bring its teeth 
into gear with the rack, which then drives it forward in the 
usuai way, the lever returning to its former position to be ready 
to catch the cylinder again as soon as the platten arrives at the 
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end of its 'trayel. Spirai springs, pnt around the lower ends 
of the bolts which hold in place the axle of the impression 
cylinder, are nsed to prevent any excessive or nndne pressure 
coming upon the stone. The stono itself, with the table on 
which it lies, oan be raised or lowered by four screws, one 
near each corner, which in their turn are moved (through 
worms and worm wheels) by a couple of band wheels. Ite 
platten itself carried on a six-wheeled &ame, ìs moved by 
the ordinary "railway" motion. The machine is provided 
with a band lever, by which, at the same moment, the strap 
can be thrown off and a brake applied, so as to stop the 
machine instantaneonsly. The object of this is that a sheet, 
on which, pexhaps thirteen colours out of fourteen bave been 
printed, may not be lost altogether if the attendant notices in 
time that he has placed it wrongly on the cylinder. Gear is 
provided by which, when desired, the stone can be made to move 
either two or three times under the colonr roUers for each sheet 
printed, and also gear by which the cylinder can be kept entirely 
stationary, and the platten moved backwards and forwards as 
many times as may be wished, in order to effect a thorough mix- 
ing of the colonr. 

The frame is neatly and strongly made, and the different 
parts of the machine are so àrranged that, notwithstanding 
some necessary complexity, withont which the various motions 
could not be obtained, they can ali be taken apart for examina- 
tion or repair with great ease. — Engineering. 

We take this opportnnity of acknowledging the great service 
of the ably conducted journal Engineering, in the accompanying 
records of the successes of the Vienna Exhibition. 



CABDS AND CABD-UAEINa. 

Mb. D. Bateman has read to the British Association an in- 
teresting paper " On Cards and Card-making," in which he 
entered into the history of the subjects, describing the nature of 
the process and the results sought and obtained, so important 
in production of the st^ple manufacture of the distrìct. The 
machine by which these " cards " are produced is probably one 
of the most ingenious mechanical inventions ever brought for- 
ward, and must be seen to be appreciated. No description can 
give any idea of the complex and life-like mechanism of its con- 
struction. 



IMPEOVBD TXIIINING-TOOL. 

At a late meeting of the Institution of Mechanical Engineers, 
a paper was read by Mr. Clay on an improved Tuming-tool fop 
metals, which permitted the cutting to be effected at a higher 
speed. This tool has one or more holes drilled in it up to its 
cutting-point, and a jet of water, which both cools and lubri- 
cates, is delivered on the cutting edge. 
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THB SAND-JBT. 

The Sand-jet, which consista of a jet of steam or air carrying 
a small stream of sand, is being applied in America to many 
useful purposes, and especìallj to engraving. If a stencil of 
very thin india-rubber be stuck upon any surface of stone, glass, 
metal or other material which is intended to be engraved^ the 
sand wiU rapidly cut away the surface except where it is prò* 
tected by the stencil, and a very perfect pattern in relief 
may thus be obtained. Metal blocks for printing from, like 
stereotypes, of great delicacy, bave thus been produced. A 
stream of dry sand and emery falling through a tube will suffice, 
without the propelling steam. 

We need not crìticise the paper descriptive of Tilghman's 
process of "cutting, grinding, engraving, and omamenting 
glass, stone, wood, iron, and other hard substances." The pro- 
cess has been frequently described, and is shown in operation at 
the International Exhibition at South Kensington, so that it is 
needless to enter at length upon it bere. It is simply the 
action of a stream of sand propelled by a blast of steam or air 
against the material to be operated upon, portions of which 
bave been, so to speak, "stopped out" by "stencil plates," by 
means of which a pattern is produced on the surface, or if the 
action be prolonged, actual perforation is effected. This inven- 
tion excited great interest, and its application to a variety of pur- 
poses was suggested. _____^ 

SFUN SILK. 

Mb. Listeb has given to the British Association an intei^est- 
ing account of the " Spun Silk " operations carried on at the 
Manningham MiUs, the largest silk-miUs in Europe, and where, 
under patents taken out by the firm, the treatment of waste silk 
and conversion of it into Spun Silk was receiving great atten- 
tion. 

ABBASTBAS. 

Db. 0. Lb Nbvb Fosteb, has given to the British Association 
the results of experiments carried on by him for three years at 
the Works of the Pestarena gold-mines in Italy, where about 
6,000 tons of ore were annuaUy milled in improved " Arrastras." 
It appeared that these machines extracted 73'3, 78*6, and 82 per 
cent, of the total gold contained in the ore. "Arrastra," it 
appears, is an old Spanish term for these stone-grìnding mills. 



HOHAIB. 



The raising of Mohair wool from Angora goats is now more 
than an experiment, several shipments having been made from 
California with favourable resiàts. Difficulties bave been en- 
^untered owing to the ignorance of the habits of the animai 
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and the laws which regniate ita care and breeding with a vìew 
to the cultivation in perfection of wool suitable for fine testile 
purposes, and of a quality "which will remunerate the breeder. 
Asia Minor being the naturai habitant of the Angora goat, 
hitherto the finest and mostsilky fleeces haye been brought from 
that quarter ; but sncceBsfol attempts have been made at the 
Cape of Good Hope in the rearìng, and it is believed, on good 
grounds, that some parts of Oalifomia are better fitted for the 
production of a valuable Mohair wool than either Asia Minor or 
the Cape. Capital, experience, and management will efièct the 
rest. The chief points, an attention to which will bring about 
success, are a suitable localitj having reference to the nature of 
the animai, and a vigilant care exercised in the maintaining of 
a pure thoroughbred stock. Thìs last is of more consequence 
with regard to the Angora goat than perhaps to most animals, 
if the silky nature of the fleece is the object (the whole value 
nearly lies there) ; and, whaterer may be the appearance of the- 
animals, or the inviting exterior of crosses, this is the first and 
all-important consideration. A vast industry for America is in 
its infancy. No fabrics bave taken a firmer hold, both here and 
abroad, than Mohairs, with the prospect of an extension only 
limited by the high cost. And there are animals closély allied 
to the Angora goat whose fleece is almost as valuable, and in 
some instances more so, that could be successfully reared on the 
land sloping from the Andes to the Pacific, where every neces- 
sary yariety of climate for the raising of this class of stock is to 
be found. — New York Times» 



HACABONI MACHINE. 

A SBT of machinery for making Macaroni has been exhibited 
at Vienna, by Messrs. Criscuolo, Kay & Co., of 67 Gracechurch 
Street. This consists of a white marble edge-runner, 4 ffc. 6 in. 
in diameter, and 9 in. broad, attached to, and reyolving with, a 
vertical shafb placed in the centre of a pan made of hard wood, 
in which the meal or semolina fiour, mixed with a small quantity 
of water, is ground to a proper consistency. When the ingredi- 
ents bave been incorporated the paste is transferred to a yertical 
cylinder, 13 in. in diameter, in which a close-fitting piston is 
made to descend, by means of a 6-in. screw, with a slow thread. 
At the bottom of the cylinder is a gun-metal die piate, about J in. 
thick, perforated with a number of holes of the size required, 
each haying a centrai wire of smallar diameter than itself. An 
annular space is thus formed, through which the paste passes, 
and leayes the die in the shape of a tube. The centrai wires 
are connected on the upper side of the die in pairs, so that at 
the top the annular spaces are partially occupied by the wires, 
although the paste meets and unites in the tubular f orm a yerj 
short distance from the upper surface of the die piate. The 
pressure brought on the paste to force it through the dies is 40 
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tonfi to the square foot. As the Macaronì receives ìts form it is 
removed irom the press, twisted ìnto shape, and dried for the 
market. We may add that this mannfieu^ure ìs condncted by 
Neapolìtan operatiyes, and ìt has been carrìed on in England 
for the last two years, the works beìng eituated at Camden 
Town. 

KAFIB BBBB. 

An interesting artide on " The Beer of Kafiidom " will le 
found in a recent nnmber of the Food Jofwnial. It is written 
by Br. H. J. Mann, whose acqnaintance with South Africa gives 
vaine to anything he may write on the subject. The Kafir beer, 
called Uchwala^ is carefully prepared from millet by a process of 
fermentation. It has the appearance of thin gruel, and contaìns 
bnt very little alcohol. The jars in basket-work, employed to 
contain the beverage, are beautifìilly wrought, and form con- 
spicuons objects in the huts; indeed, "the removal of the beer- 
pots from a hut is veiy nearly tantamount to unfumishing the 
house.' 



HOUSE CONSTBUCnON. 

Gaftaik DougIìAS Galton, C.B., in a paper read by hìm at 
the Boyal Institute of British Architects, "on the Sanitary 
Kffect of House Constriictìon," quoted the result of some ezperì- 
ments by Dr. Fettenkofer and others as to the absorption of 
water in newbrickwork, and its e£fect on the internai atmosphere 
of a house. He advocated the use of hollow walls, not only as 
a precaution against damp from without, but as a means of re- 
taming heat wiihin, and insìsted on the necessity of scraping 
and renewing from timo to timo the plaster lining of rooms, 
especially in hospitals, where the walls are liable to beoome 
charged with deleterious matter. Wood floors, unless laid with 
dose joints, were described as likely to beoome receptacles for 
dirt washed into them by the very process of scrubbing, and 
piate glass was recommended for Windows to insure warmth. 
The lecturer then described the general prìnciples of yentilation, 
and mentioned the &ct, which, he said, oould not be too often 
repeated, that since the subjecab had received attention in the 
planning of barrack-rooms, &c., the death rate from chest 
diseases in the infantry had been reduced £cx)m 10' 1 to 3*3 per 
1,000 men. Eegardingthe open fireplace as in this country the 
main engine for the removal of air from roòms, Captain G-alton 
showed how it mìght be adapted to a system of yentilation. He 
deprecated the use of dose stoyes, as in Germany, where 
eoonomony in fuel was effected at a sacrifice of health ; and, after 
referringto the old Eoman pian of warmingthe floors, expressed 
his opinion that yentilation should be obtained at some aperture 
near the ceiling, so that cold air might pass in and sink down 
gradually to replace the warm air whi(m woidd pass up from 
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the floor. He considered that an ordìnary sunlight vas not an 
effectiye yentilator when used in the same room wìth an open 
£replace, inasmuch as they both drew off air, and the two 
currents interfered with each other; bnt he showed how a 
centrai globe might be substituted for the sunlight. Captain 
G-alton conduded by admitting that he had adyanced no new 
theories, but had rather urged the necessity of their practical 
application, for which he considered architects responsible. 



MANUFACTUBB OF H0BSB>NAILS. 

Mr. Bramweix has descrìbed to the British Association the 
machinery invented and used by Messrs. Huggett for themanu- 
facture of " Hprse-nails.*' A horse-nail oertainly looks as little 
adapted for production by machinery as anything that can be 
imagined, its peculiarily irregular and Taried shape to the 
ordinary observer seeming to require special action directed by 
the will of the smith to fashion it. Messrs. Huggett, after a 
long series of trials and many disappointments, bave at last 
produced machinery by which these nails are now tumed out in 
large quantities, and of a (^uality which satisfaptorily bears the 
test of the farrier^s criticai judgment and practical siali. Many 
and many were the failures before this result was obtained, but 
perseverance and Messrs. Huggetts' mechanical knowledge and 
experience have enabled them to overcome ali difficulties, and 
success rewards their endeavours, and another manufacture is 
added to the already lengthy list. — See also Year-Book of Facta, 
1873, 

TBAnnNO SCHOOL OF COOXBBT. 

MoRB than a century ago the art of making pastry was 
taught in '' schools " in London with great success ; and cookery, 
in its simplest and most economical forms, was taught with like 
good results. Then, these duties were inculcated by the " Lady 
Bountiful " of the d^ay ; and next, these teachings became an 
integrai part of our International Exhibition, exteùded by our 
intercourse wfth the Continent, and an assimilation of foreign 
and English cookery, by which improved methods are taught 
with a success which shows how 

** That climax of ali earthy ills. 
The iTiflammation of our weakly hills," 

may be kept down, at the same time that the quantity and 
quality of the family meals are increased and bettered by the 
mistress' personal superintendence of her cook and kitchen. 
The bourgeoise housewife is upbraided for the sham gentility 
which leads her to teach her daughters how to play the piano 
instead of how to boil a potato. 

The progress in this School of Domestìc Art during the past 
year has been rendered remarkable by the yisit of Her M^esty 
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the Queen, accompanied hj the FrinceBs Christian and the 
Princess Beatrice, to the School at South Kensington. 

The Hon. E. Leyeson Gower, Chairman of the Committee of 
the School of Cookery, and the other members of the Committee, 
conducted the Queen and Princesses to chairs in the School. 
Mr. Buckmaster, the Lecturer of the School, then made the 
following obseryations, durìngwhich an omelette auxjmea herbes 
*was prepared : — 

" May it please your Majesty, — The specimen Of cooking 
which Ì8 now to be presented takes only four or five minutes, 
and is within the reach of the poorest of your Majest/s subjects. 
The materìals cost 3^d., and f£ey fumish a wholesome, nourish- 
ing dish, acceptable for two persona. The omelette is seldom 
properly cooked even in France, which gives it ito name. We 
wish to show in this school not only the best and most economie 
methods of domestic cooking, but the various uses to which 
kitchen utensils may be fìiirly applied without injury. We use 
gas-stoves and duplicate ali our operations, so tìiat the public 
may have a better opportunity of seeing ; but what we do at 
these gas-stoves we can equally well do at an ordinary kitchen 
fire-place. To make simple food wholesome and palatable by 
cooking was a duty imposed on man from the very earliest 
period of his civilization. An abundant supply of food and the 
proper preparation of it by cooking are matters intimately 
connected with the physical wellbeing and happiness of your 
Majest/s subjects ; and, from a long and dose connexion with 
the working classes, on their behalf I may be permitted to say 
that the interest which your Majesty has shown in this school 
of popular cookery will be gratefully appreciated by aU classes 
of your Majest/s subjects." 

This demonstration occupied just four minutes, and the 
Queen and the Princesses each tasted the omelette, which Her 
Majesty pronounced to be very good. 



BUTTBB AND ITS ADULTEBÀTIONS. 

At a meeting of the Society of Medicai Officers of Health, 
held at the Scottish Corporation Hall, under the presidency of 
Dr. Hardwicke, a paper was read by Dr. C. Meymott Tidy upon 
*' Butter and its Adidterations." Dr. Tidy said that butter was 
generally prepared from cream collected ìrom time to time and 
allowed to get slightly sour. It was then chumed, or, in other 
words, rapidly stirred. The best temperature for chuming was 
from 50 to 55 degrees Fahrenheit, and hence most chums had 
an outside vessel either to warm or cool the apparatus as it 
appeared necessary. Chuming should not be too slow, or the. 
flavour of the butter would be entirely destroyed; nor too 
fast, or the butter would be soft and frothy. Butter was also 
made from fresh cream and from entire milk. This should 
stand imtil it was sour, and then be chumed at a hìgher tem- 
perature than cream — namely, 60 degrees. More butter was 
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obtained from entire milk than from cream, but there was mord^ 
work in the cliuriimg, and it took longer. Milk on an average 
yìelded from 4*5 to 5*5 per cent, of bntter, and it migbt be 
roughlj stated that a cow yielded about one pound of butter 
daily. It was next taken out of the churn and washed wìth 
water, so as to-get out the adherent whey. That operation was 
important, a» -the butter would otherwise decompose more 
rapidly. It was then salted, about 4 per cent, of salt being a 
fair quantity to be added. The amount of stearine, oline, and 
palmatine in the composition of butter wa^ practically nU. The 
first adulteratìon of butter was water. Let them dry 100 grains 
of pure butter in a weighed capsule for several hours at 220 
degrees Fahrenheit, and from 5 to 8 per cent, of water would 
be produced. Water was incorporated with the butter chiefly 
when it was in a semi-solid state, and also by beating out 
and sprinkling. Dr. Tidy was able thus to incorporate 28 per 
cent, of water with butter. Out of 130 samples of butter 
purchased at different shops in Kent, seven contained from 7 to 
9 per cent, of water, 21 from 9 to 10 per cent., 34 froin 10 to 13 
per cent., 42 from 14 to 17 per cent., 17 from 18 to 24 per cent., 
and 9 over 26 per cent. Thus water might become a very 
serious adulteratìon of butter. It was his practice when 
analyzing butter, in his capacity as public analyist, to state in 
his certificate the amount of water if over 10 per cent., and to 
leave the magistrate to draw his own conclusion. The next 
adulteratìon was salt. To trace this they should incinerate the 
remainder of the 100 grains used for dryiug. In 12 specimens 
of undoubtedly pure butter the average amount of salt traceable 
was 5*2 per cent., and out of 27 samples of butter indiscriminately 
purchased he found that 2 contained less than 3 per cent, of 
salt, 2 between 3 and 4 per cent., 3 between 4 and 5 per cent., 
4 between 6 and 6 per cent., 10 between 6 and 7 per cent, 2 
between 7 and 8 per cent., one between 8 and 9 per cent., 2 10 
per cent., and 1 17 per cent. Over 1 per cent, of salt he con- 
sidered to be excessive. Adulteratìon was,likewise producedby 
the incorporatìon with butter of dripping, lard, suet, and other 
fats. These could not be mìxed with butter when they were in a 
melted state, but only when they were cold, and hence the 
mixture was never perfect. The fats, unlike real butter, con- 
tained stearine, palmatìne, &;c., in considerale amount. To 
trace the presence of these fats, let them note the melting and 
solidifying points. Butter melted upon an average at 75 degrees, 
and solidified at 63, dripping melted at 79'5, and solidified at 
72'5, and suet m'elted at 82, and solidified at 75. Another test 
was the taste. The taste of real butter could be detected even 
when it had been most extensively mixed. Pure butter melted 
quickly on the tongue, and there was no sense of granulatìon ; 
but when adulterated with other fats it melted far more slowly, 
and a peculiar granulated feeling in the moutìi was produced as 
the last few grains disappeared. The odours of butter and of 
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drìpping were easilj distinguishable, bnt the smeli of lard when 
mìxed with buttar was not so soon detected. Good butter was 
generally of a rich yellow coloiir, entirely unìfonu ; but when 
adulter^ted the colonr was very much paler, and it was marbled, 
owing to the imperfect admizture of other fiits. He regarded 
streaìy butter generally wfth suspicion. In good butteif a uni- 
form surface was produced by passing a clean knìfe rapidly over 
ìt, but impure butter had a granular appearance. Pr. Tidy 
concluded by describing other but more technical ways of 
detecting bad butter, such as the action of ether and the use of 
the microscope with polarized light. At the instance of Dr. 
Hardwicke, the Society passed a cordial vote of thanks to Dr. 
Tidy for his interesting remarks on so important a subject. A 
short discussion ensued, in which Dr. Stevenson, Dr. Bemays, 
and Dr. Tripe joined, and the general condusions of the 
lecturer were confirmed. Dr. Bemays observed that from 5 to 
6 per cent, of water undoubtedly improved butter, and .the 
addition of more than 7 per cent, of salt would render it un- 
eatable. When in a butter of le. per pound he found no less 
than 22^ per cent, of salt and water he could not thìnk it cheap 
at the price. The meeting thén terminated. 

Very good butter, it is stated, is prepared now by a butter 
manufactory at New York, according to the foUowing process : — 
Agents are employed to visit slaughter-houses, and buy up ali 
the beef suet. This is carted to the factory and cleansed. Then 
it is put into meat choppers and minced fine. It is afberwards 
placed in a boiler wit^ as much water in bulk as itself. A 
steam pipe is introduced among the partides of suet, and they 
are melted. The refuse of the membrane goes to the bottom of 
the water, the oily substance fioats, and is removed. This con- 
sists of butter matter and stearine. A temperature of 80 
degrees melts the former, and leaves the stearine at the bottom. 
The butter matter or cream is drawn off; about 13 per cent, of 
fresh milk is added and the necessary salt, and the whole is 
churned for 10 or 15 minutes. The result is Grange county 
butter at about one half the usuai cost. The stearine is sold at 
12c. a pound to the candle-maker, and the refase at 7c. a pound 
to the manufacturer of food for cattle. A company with a 
capital of ^^500,000 has been organised for the manufacture of 
butìber by Uiis method, and it is expected that the diyidends will 
amount to 100 per cent. In the meantime a chemist in France 
is reported to bave made milk from giass, but as the milk thus 
made is much more costly than old-fashioned milk, his discovery 
is not likely to be so profitable as that of the butter manufac- 
turer. 



TEA. AND ITS ADULTERA^TIONS. 

Db. Ha.ssa.ix has contributed to Food, Water, and Air, 
a paper on the Adulteration of Tea — a subject which 
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at the present timo possesses more than ordinary interest. 
The paper ìs devoted to the ezamination of one particular kind 
of tea — namely, caper; this, though resembling outwardly a 
black tea, has more the properties of a green tea. There are 
two descriptions of it in the market— namely, Oanton and 
Foochow caper, the latter being considered the beat. It is 
Tisnally scented, and is for the most part used for mixing with 
other teas, It is never, we believe, used by itself in England 
out of the northern portions of the Midland Counties, where it 
is occasionally taken unmized.. The great bulk of the caper 
imported is used in the manufacturing districts, and a little is 
used also in the West of England. The proportion employed 
in mixing varies from one-fourth to one-half, and in Lancashire 
even more in some instances. In London, caper is very little 
used. The samples, the results of the rigid analyses of which 
are given in the report, vere obtained from brokers and mer- 
chants. Most of them came from different ships, and therefore 
they represent large bulks of tea, and the 20 samples tested 
were taken just as they came to band, and without selection. Of 
the 20 teas analyzed one only was found to be genuine, and 
that was the Foochow caper; the other 19 samples were 
adulterated. Ali these were faced with plumbago or blacklead, 
contained lie-tea, iron filings, sand, and fragments of quartz in 
variable quantities. The term " lie-tea ' has been very candidly 
given to the artide by the Chinese themselves, for it con- 
sists not of tea leaves, but of tea dust or the dust of leaves not 
tea, pand, frequently iron filings, made up with gum or tìtarch 
into little masses, faced with plumbago in imitation of caper, or 
with Prussian blue and turmeric in imitation of gunpowder 
teas. The quantities of iron filings met with in ^e 20 teas 
varied from 0*06 to 6*86 per cent, of the tea, the sand from 
209 to 12-83, and the ash of the lie-tea from 13*05 to no less 
than 52*92 per cent, in place of about 5 per cent, present in 
genuine tea. The extractive matter of genuine green tea being 
about 40 per cent., that of the adulterated teas ranged from 
26*69 to 37*94. 

The theine, which is one of the principal constituents of 
tea, present in green tea in the proportion of about 3 per cent., 
was in nearly ali cases deficient, and in one instance as low as 
0*82 per cent. It is thus seen that the practice of adulterating 
this description of tea in a very scandalous manner is very com- 
mon. No doubt many of» the samples were of inferior quality, 
yet the prices at which the diflferent samples were offered for 
sale varied as much as 300 to 400 per cent., without however any 
corresponding differences of quality being as a rule observable. 
From the small quantities of iron filings met with in some of 
the teas it is obvious that they are added in many cases not for 
the sake of bulk or weight, but for a purpose to be mentioned 
hereafber, although in some instances the amount was so con- 
fiiderable as to add materially to the weight of the tea. The 



HSCHAinCAL AJn> TTSEFITL ARIS. 105 

Band and particles of Btx>ne, consisting mostly of quartz, were 
doubtless added solely for the purpose of increasing the weight. 
Òne of the samples of tea examined contained nearly 6 per cent, 
of iron filings. Now, since tea contains naturally a large 
quantity of tannin, there are thus brought together the two 
chief constituents which enter ìnto the composition of iuk, and 
by appropriate treatment a bottle of ink was made from the tea 
in question, and of which the article we are now noticìng was 
in part written. What has thns been accomplished in the 
laboratory it is not impossible may arise in the human stomach 
into which largely adulterated iron filing tea has been received. 
The object of the Chinese in adding iron filings to tea is now 
therefore apparent. The iron, slowly dissolved by the acid of 
the tea, forms tannate of iron, snd the colour of the infusion made 
with such tea becomes thereby darkened. It is, then, to pre- 
pare a tea which will fnmish a dark solution, so greatly pre- 
ferred by many people, that the Chinese bave been led to make 
the addition in question. , 



CONSTTMFTION OF TEA. IN THB WTTSD KINaDOM. 

The steady increase in consumption which this article of 
food exhibits year after year is a subject for congratulation to 
ali coDcemed in the trade. In 1871 the consumption of tea in 
the United Kingdom amounted to 123,600,000lb. ; in 1872 it 
increased to 127,760, OOOlb. ; and in 1873 it had reached 
132,000,0001b. The quantity exported from the United King- 
dom, on the other band, again shows a marked falling off. In 
1871 itwas 41,000,000lb. ; in 1872, 38,600,000lb. ; and in 1873, 
32,500,000lb. This feUing off is due entirely to the preference 
shown by Continental buyers for direct shipments from China, 
instèad of supplying themselves, as formerly, from this market, 
and is in point of fact a real gain to the home-trade buyers, 
inasmuch as it does away with the competition which used to 
occur between the two branches of the trade. 

Indian teas continue in strong favour, and prìces are gradu- 
ally tending upwards, stimulated by improvement in quality. 
The imports into the United Kingdom bave been 164,000,000lb., 
agaìnst 18 2, 250, OOOlb. in 1872 ; the delìveries for home con> 
sumption 181,500,000lb., as against 127, 500, OOOlb. in 1872; 
the delìveries for exportation 34,000, OOOlb., against 39, 500,0001b. 
in 1872; the stock remaining on the 31st of December was 
97,000,000lb., against 98,500,000lb. in 1872. 



THB ADVLTEBATION OF FOOD ACT. 

Db. Whitmobe, analyst of Marylebone, has presented a 
report to the locai authorities, in which he states that the 
articles of food and drink sold in the parish, which he had 
analyzedi comprised nìi^e samples of bread, seven of flour, one of 
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brandy, four of milk, two of black tea, six of ground coffee, one 
of pickled onions, one of port wìne, and fiye of mustard — ^in ali, 
60 aamples. With regaid to bread, two samples appeared to be 
genuine, five contained alum in yery amali quantities, and two 
in considerable quantities; and in these last two casea the 
vendors were prosecnted and fined. Of the seven samples of 
flonr, two onlj contained traces of alumina. The brandy was 
genuine and excellent in quality ; it was sent by a gentleman 
who said he " always felt ili after drinking it." Of the three 
samples of milk, two were genuine and one adulterated with 
about 28 per cent, of water ; and in this case the vendor was 
prosecuted and fined. The two samples of cocoa were. sold as 
prepared, and not as genuine cocoa ; both contained cane sugar 
and starch in considerable quantities. Ali the samples of black 
and white pepper appeared to be genuine ; some were more 
coarsely ground than others and appeared to contain a larger 
quantity of husks, but no-foreign substance could be detected. 
The 12 samples of tea varied very considerably both in quality 
and appearance ; in some, which were purchased for Is. and Is. 
2d. per ib., they appeared to be mixtures of broken leaves, stalks, 
and dust; the infusions of these samples were by no means 
agreeable either to the taste or smeli, but yet they appeared to 
be free from adulteration. One sample, which to appearance 
was good tea and free from stalks and other tea refuse, was 
found to contain at least 17 per cent, of iron filings, together 
with some small portion of sand, and in this case a summons 
had been taken out against the yendor. Of the slz samples of 
coffee, four were sold as genuine coffee and were found to be so ; 
the other two samples were labelled as mixtures of coffee and 
chicory, and Dr. Whitmore is of opinion that the permission to 
sell a mixture of coffee and chicory should be qualified by re- 
quiring the yendor to state the exact proportion of the chicory 
added to the coffee. In the samples examined the chicory was 
yery largely in excess, but the price charged was not very much 
less than that paid for genuine coffee, although chicory may be 
bought for one-third the price. The pickled onions were 
labelled as having been '* prepared with the yery best malt 
yinegar ; *' but the yinegar was yery largely diluted, and a yery 
considerable quantity of common salt had been added. The 
port wine was eyidently a made-up wine. It was very acid, 
but it did not contain either logwood or alum. Of the five 
samples of mustard, one only approximated to genuine; the 
other four were adulterated with wheaten flour and turmeric. 
As these samples were sold without any qualification, but simply 
as *' mustard,' it is intended to take out summonses against the 
vendors of them. Since the Adulteration of Food Act has 
been in force the quality of many articles of food and drink 
sold in the parish has become improved, especially thè milk and 
bread. 
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THE NEW FBESIDEITT OF THE BOTAL SOCIETY. 

Dr. Joseph Daltok Hookes, of Kew Crardens, the eminent 
botanist, who has been elected the successor of Sir George B. 
Airy in the presidential chair of the Bojal Society, ìs the son 
of the late eminent botanist, Sir William J. Hooker, of Glasgow, 
and subsequently director of the Eoyal Botanical Gardens at 
Kew. He was born in the year 1817, and was educated f or the 
medicai profession. More than 30 years ago he sailed with the 
late Oaptain, afberwards Sir James, Boss, to the Antarctic Fole, 
as assistant-surgeon, on board Her Majest/s ship Erébua, and 
on his return to England published bis Flora Jntarctica, which 
at once placed him in the foremost rank of botanists. His 
next expedition was to the Himalayas, the Flora and Fauna of 
which he descrìbed popularly in his Himalayan Journal^ and 
mord scientifically in other quarters. Dr. Hooker had already 
acted for some years as botanist to the Geological Survey 
of Great Britain, under the late Sir Henry de la Beche, under 
whose auspieces he contributed to the Tranaactiona of that 
ìmstitution some important papers upon the vegetation of the 
carboniferous period, as compared with that of Uie present day, 
and upon the general structure and appearance of our fossil 
coal system. About 18 years ago he was appointed assistant 
director of the Botanical Gardens of Kew, and succeeded to the 
directorship at the death of his father in 1865. Dr. Hooker is 
an honorary D.C.L. of Oxford, and LL.D. of Cambridge, and 
a Fellow of the Linnaean and a Tariety of other leamed and 
scientific soksieties at home and abroad. It is now many years 
since the " throne of science," as it has been caUed, has been 
occupied by a botanist, Sir Joseph Banks having been the 
last, if we may accept the statement of a writer in the 
Gardener^ Chroniclef which expresses " the satisfaction which 
ali engaged in the pursuit of plant lore ^ust feel at the 
selection of Dr. Hooker for the chief post of honour in the 
scientific world." 



FBENCH ASSOOATION FOB THE ADYAKCEMEin? OF SCIENCE. 

The second Meeting of the French Association for the 
Advancement of Science was held at Lyons from the 21sttothe 
28th of August, under the Fresidency of Frof. QuatrefÌEtges. 
This Association bids fair to become as popular in Franco as the 
British Association in this country. The work done in the 
sections of Anthropology and Geology was, to say the very 
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least, as valuable as that done bj ourown sectìons. Amongthe 
papera brought before the former, the pleistocene station of 
iSolutré excited considerable interest, and waa gubsequentlj 
visited by the section. The site has been nsed bj man for 
habitation and burial as late as the Merovingian times, in 
which it was a oemetery, and the strata are to a considerable 
extent remanié. The association of remains on that spot of 
varying age, Falseolithic, Neolithic, and Frankish, seems to 
throw a doubt on the precise date of the human skeletons, 
buried at full length, and generally believed to be of the same 
age as the associated implements of reindeer and bones of 
mammoth. Dr. Gosse also read a paper on the reindeer-cave of 
Veyriers, Switzerland, and exhibited carved implements of rein- 
deer antler, usually called " batons de commandement," which 
are of the same form as the arrow-straighteners of the Eskimos. 
Here, as in the caves of Belgium explored by M. Dupont, they 
presented but one perforation. The debates were very animated, 
and drew out many Taluable remarks from the eminent anthro- 
pologist, Dr. Paul Broca. 

In the Greological section, papers were oontrìbuted by the 
Comte de Saporta, MM. Dumortier, Beboux, and others, and in 
the debates Prof. Cari Vogt of Q-eneva took a prominent part. 
MM. Falsan and Chantre exhibited and described an elaborate 
map of the glacial phenomena of the middle basin of the Ehone, 
drawn on a large scale. They traced the glaciers of the Alps, 
and of the Jura, as far to the west as the Saòiie, and as far to 
the south as Valence ; and they proved that there were two 
epochs of glaciation, the one during which the area in questìon 
was covered by a great ice-sheet, conveying Alpine blocks over 
the Jura into the valley of the Saòne and middle basin of the 
Rhone, and the other during which the glaciers were isolated, 
and locai moraines accumulated in the rirer valleys. These 
two periods correspond with those which have been noted in 
G-reat Britain and Ireland, by Prof. Ramsay, Hull, and others. 
The map presented a combination of artistic skill, with carefal 
work in the field, which is very rarely met with. 

In the evening three popular lectures were given to the 
public, one of which, by M. Janssen, on the" Oonstitution of the 
Sun, was admirably illustrated. 

The sectìons were 16 in number, and comprised Agriculture 
and Medicine, as well as those represented in the British Asso- 
ciation. — Nature, 



MATHEMATICAI. BIBLIOGRAFHT. 



AxoNG the papers on pure mathematìcs read to the British 
Association, the most interesting were Mr. J. W. L. Glaisher^s 
contributions to Mathematical Bibliography. The canon of sines, 
tangente, &c., was in 1576 in the same state as itis now, having 
been for a long time in use on the Continent ; but up to this date 
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it had notbeen iised at ali in England. The inyention of logarithms 
made an enormous change ; and England, from beìng far behind, 
rushed far ahead. There has been much controversy as to who 
first US ed the decimai point. Peacock, on erroneous grounds, 
claims the hononr for Napier. De Morgan, on the same evi- 
dence, denies the daim ; but Mr. Qlaisher has found in Napier's 
latest work, the * Constructio,' which is so rare that neither of 
these authors had seen it, more'than two hundred instances of 
the use of the decimai point precisely as it is used now, to- 
gether with a definition of its meaning precisely such as would 
be given now. Decimals were invented by Stevinus, but his 
notation was excessively cuml»rous ; and more or less cumbrous 
modes of notation were employed, each decimai figure having 
some mark above or before it to indicate its vaine, until Napier 
introduced the improyement of making one point serve for ali. 
— Athenaum^ 



OK AIS AND GAS. 

Pbofessob Oblino, in his Christmas lectures at the Eoyal 
Institution, commenced with familiar illustrations of the buoy- 
ancy of water, stating that, as by the suspensìon of a heavy 
body in a vessel of water, an addition is made to the pressure of 
weight supported by the vessel, so a corresponding subtraction 
is made from the strain on the point of suspension, a portion of 
the weight being supported by the upward pressure of the 
water. The buoyancy thus imparted to the suspended body is 
a result of the weight of water, and of its property of trans- 
mitting pressure in ali directions. The amount of upward 
pressure exerted by water on a submerged body being equal to 
the weight of a quantity of water of the same size as the body, 
it follows that bodies of the same density as water, by their 
buoyancy when submerged, cease to manifest any weight. In 
raising a bucket of water from a well its weight is not felt so 
long as it remains in the water. After further ezperimental 
proofs, the Professor proceeded to consider theproperties of air, 
which he demonstrated in various ways to be a material sub- 
stance, not only when in motion as wind, but also as capable of 
being felt when at rest, enclosed in a bladder, and transmitting 
pressure in every direction. He then showed how air can be 
weighed in several ways. By means of the air-pump, the air 
contained in a flask was sucked out completely and weighed. 
It was then refilled with air and again weighed, the increase of 
weight being noted. Air was thus.shown to be comparati vely 
a heavy body. Under standard conditions, a cubie foot weìghs 
ezactly 537 grains, of nearly an ounce and a quarter ; and the 
Professor stated that the theatre of the Institution contains 
above 30,000 cubie feet of air, weighing upwards of a ton. He 
then adverted to the existence of other kinds of air, or gas — 
i^xhibiting the infiammable gas obtained by the action of dilute 
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sulphiirìc acid from metals, termed hydrogen, the lìghtest of 
ali gases — ordìnarjair being fourteen and a half times heavier ; 
and he showed that a heavy balloon filled with hydrogen 
ascended in the heavier air in the same way that heavy logs of 
timber rise in the heavier water. The properties of marsh-gas 
and coal-gas were also considered and illustrated. 

Professor Odlìng began hìs second lecture with several in- 
structive illnstrations of the effects of the buoyant action of 
water and air, including an experiment by which he proved 
that when two bodies of different sizes balance each otlier, in 
either water or air, the larger must be really the heavier, its 
greater weight being compensated by the greater amount of 
buoyancy of water or air. He then proceeded to consider and 
ezhibit the property possessed by air of expanding, so as to fili 
Tip an enlarged space, of which property advantage is taken in 
the construction of the air-pump. As the air in the glass beli, 
termed the receiver, is gradually withdrawn by pumping, the 
remaining air swells out and occupies the space a&rded in 
every direction ; but an absolntely perfect vacuum is unattaìn- 
able, since some air in an exceedingly attenuated state is 
always left behind. Of this the Professor gave brilliant 
proofs, by exhibiting several of Mr. Ghissiot's vacuum tubes, 
in which a mere trace of the particular kind of gas left behind 
was recognised by the pecuUar colour of the electrìc dischargè 
passed dirough it. Professor Odling, after considering the 
principio of the ordinary air-pump, consisting of a receiver 
connected with a cylinder and piston or plunger, explained the 
construction of the valuable air-pump of Dr. Sprengel, in which 
the piston is replaced by a succession of drops of mercury, 
each of which acts as a piston by faUing through a long tube 
and sweeping out the air. Having thus shown that the air- 
pump depends for its action on the property of air to spread it- 
self out into any enlarged space given to it, the Professor ex- 
plained and illustrated the principle of the condensing syringe, 
which depends for its action on the property of air to suffer 
compression into an exceedingly diminìshed space. These 
correlative properties of air, he said, are not known to bave 
any limits. Air has been compressed into one six-hundredth of 
its originai bulk, and may be expanded many thousandfold, 
and thus differs altogether from. water. Àmong other examples 
of the force of compressed air the air-fountain was exhibited, a jet 
of water being thus projected many feet upward. The tendency 
of ordinary air to expand was also shown by the expansion of 
the air in a bladder in the exhausted receiver of an air-pump, 
and in other ways, this expansion in ordinary cases being 
opposed by the extemal pressure of the atmosphere. This 
state of air the Professor compared to the force of a spring-coil 
pressed upon by a weight. For the spring to remain in a 
particular state th«re must be an exact balance between the 
elasticity of the spring tending to raise the weight and the 
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pressure of the weìght tending to compress the sprìng. In some 
cases, when the atmospheric pressure is remoyed, the expansive 
force of the air is snfficient to break the vessel containing it. 



EXPLOSION OF WATEB. 

Fbof. S. Piazzi Smtth, the Astronomer-Boyal of Sootland, 
has communicated a paper to the Manchester literary and Fhilo- 
sophical Society, the point of which was to show " that water 
is a far more powerful esploder than gnnpowder if you can get 
it (the water) to explode at ali/' After showing that great 
heat will, under certain conditions, cause water to explode, he 
leaves the further deyelopment of the subject in the hands of 
men of science. 



DYNAMICS. 



Thb Franklin Institute of Fhiladelphia, considering the 
want of certainty and accuracy existing in the science of dy- 
namics, ha ve appointed a committee " for .the purpose of estab- 
lishing precision to'the meaning of dynamical term^, and to 
select and approve such terms as may be found proper, and 
reject those whidi they consider unnecessary." 



INDTJCnON AND DEDUCTION. 

In the Report published of the Board of Begents of the 
Smithsonìan Institution at Washington, there is a paper on 
Induction and Deduction, by Baron Liebig, in which it is stated 
that great discoveries are made, not so much by force of logie 
as by the action of the imagination, which, in reality, is the 
great discoyering power. What is thus generally conceived 
subsequent research either yerìfies or disproyes. But in 
science, as in ordinary a£&irs, the subject is first grasped by an 
act of the imagination. 



WATB MOTION. 

In Nàturet yoL yiii. p. 506, Mr. Woodward has suggested a 
simple and ingenious illustration of Waye Motion. 

In the case of sound-waves the propagation is comparatively 
simple, and is fully and dearly explained in Dr. Tyndall's LeC' 
tures on Sound, Helmholtz, in his Popular Lectures^ has figured 
the motion of the individuai particles of which a water-wave is 
composed. And in Sir John fierschel's Famtìiar Lectures there 
is an elaborate and beautiful demonstration of the motion of the 
particles of ether in piane and circularly polarised light ; but 
neither of these expositìons appears to deal with the mode of 
propagation of the motion by which the wave is formed. 

On the other hand, Sir Charles Wheatstone's ingenious model 
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beautifally exemplifies the interaction of ttfaves and their resnlts. 
But here the waves are produced hj the wooden wave forms 
introduced into the machine, the beads representing the particles 
remaining fixed in relation to each other. Neitber, therefore, 
can this ezplain the manner and direction of the actual impact 
of each particle upon the adjacent one (beginning unth those in 
contact with the Bouree of motion itself ), to which, combined 
-with the tendency to yield in the direction of least resistance, the 
lirater-wave must owe ita form, and upon which the stili more 
complicated conception of the light-wave must ultimately de- 
pend. 



THBOBIBS AND ILLTJSTBATIONS OF COMBUSTION. 

Db. Debus, E.II.Sm began his second lecture on Oxidation, 
at the Koy^ Institution, by remarks and illustrations of the 
different capacities for beat possessed by different substances — 
that is, the different amounts of beat they need to raìse them to 
the same temperature. He then referred to the old notions that 
the beat and light generated by two combining substances was 
their surplus beat, and that the resulting compound had less 
capacity for beat than its constituents. Now, howeyer, beat 
is considered to be a mode of motion. Before Lavoisier, sulphur, 
phosphorus, carbon, and tbe metals, were believed to be bodies 
combined with he0.t. Thus iron was held to be iron rust and 
beat. Ozygen, moreover, was held to be a constituent of ali 
acids, because substances bumt in ibis gas form compounds ' 
which redden a solution of litmus, the test for acids — ^this being 
the case with sulphur, phosphorus, and carbon. Davy, how- 
eyer, demonstrated the existence of true acids (such as hydro- 
chloric acid) which contain no oxygen ; and he also proyed that 
some substances bumt in oxygen produce not acids but powerfùl 
alkalies ; for ìnstance, potassium, sodium, and others, the metals 
of the alkaUne earths. Combustion, Dr. Debus stated, is a term 
relatiye to the atmosphere in which it takes place ; that oxygen, 
which is incombustible in air, bums readily in hydrogen (as 
was discoyered by Cayendish), in coal-gas, and in other yapours, 
was well shown in a series of experiments. The ignition of 
finely-divided iron on exposure to air was exhibited as an ex- 
example of the intense action set up between the molecules of 
bodies brought into dose contact ; and Dobereiner's discoyery 
that finely-diyided platinum has the power of producing contact 
between gaseous bodies was also shown. A little of this powder 
placed upon blotting-paper and held oyer a jet of unlit hydrogen 
became red hot, bumt Uie paper, and inflamed the gas. That 
compounds containing oxygen can be made to tran^er it with 
the production of beat and light was proved in the case of iron 
filings thrown into chlorate of potash, and a red-hot piece of 
charcoal placed in strong nitric acid continued to bum till it 
was consumed. 
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OZONE BB8BABCHBS. 

Ik the Berichte der Beutschen Chemischen GeseUschafi zu 
Berlin a paper by Prof. Schone has appeared, " On the Beciprocal 
Behaviour of Ozone and Water." The chief points of interest 
resulting fìrom this ìnyestigation are, that Ozone does notcoavert 
water into peroxide of hydrogen ; that a considerable quantity 
of ozone is absorbed by water, even at ordinary temperatures, 
but that ìt suffers no qualitative change ; that there is a Iosb of 
ozone when ìt ispassed throngh water, beyond that whichis. ab- 
sorbed, which is due, it is thought, to the conyersion of ozone, 
by the action of water, into common oxygen. In the Jowmal 
of the Scottish Meteorological Society, Dr. T. Moffiit, of 
Hawarden, has a curious paper " On Atmospheric Ozone and 
its Sources." He thinks that he has proved, by observation 
and experiments, that there is an intimate connexion between 
phosphorescence and ozone. He states that the brilliancy of 
phosphorescent bodies varies with the state of the weather ; that 
the glow-worm is more luminous in unsettled than in settled 
weather ; that the luminosity of the sea, produced mainly by 
the night-shining Neries, is a precursorof storms, and that then 
ozone is produced. The atmospheric conditions of periods of 
phosphorescence are the same as those of ozone, and periods of 
non-phosphorescence and no-ozone periods occur under similar 
conditions. 

The Athen<Bum conceives that Dr. Mofi&t has entirely neg- 
lected the ever-varying electrical conditions which are known 
to be intimately connected with the deyelopment of ozone. 

In Italy it has been found that essential oils — such as those 
of peppermint, lavender, nutmeg, thyme, and others — develop 
large quantities of ozone when exposed to sunlight in contact 
with the atmosphere. »,__^ 

MAONETIO STOBM. 

A CONNECTION betweeu the appearance of Sun Spots and the 
disturbance of the Magnetic Equilibrium has long been known 
to exist ; and, in a late communication to Lea Mondea^ the As- 
tronomer-Koyal states that a Magnetic Storm manifested itself 
on July 7, on which day Father Secchi observed a remarkable 
explosion on the limb of the sun. By a comparison of the times 
it is reckoned that, if a connection really exists between the 
solar explosion and the magnetic storm, it would have taken 
about two hours and twenty minutes to transmit the influence 
from the sun to the earth ; and the relation, if verified, would 
constitute an important cosmic fact that might afS)rd a key to 
other inquiries. — Natti/re, 

TEBBESTBIAL MAONETISM. 

Pbof. Chalxis has communicated to the Bhiloaophical Maga- 
zine for January a paper, " On a Theoiy of Uie Source of 
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Terrestrìal Magnetìsm." This places in a clear lìght the Fro- 
fessor's hydrodjnamical theory of magnetism, and explains his 
vìew of the modes of generation of those steady streaiiis of the 
ether, by the agency of which the principal facts of the proper 
magnetism of the earth may admit of explanatìon. 



THE SÀFBTY LAMP OF SIR HX7MFHBY DAYT. 

Mb. William Spottiswoobb, in his very interesting paper 
" On the Old and New Laboratories at the Eoyal Institution," 
observes : " The disappointment of the last seventeén years of 
the lìfe of Davy is illnminated by the invention, not less originai 
in its coneeption than benevolent in its object, of the Safety 
Lamp. Mr. Spottiswoode observes : 

"The great vaine of this contrivance, and of questions 
arising out it, will, I tmst, be sufficient apology for diverging 
again from my story in order io mention some very ìmportant 
experiments now in progress by Mr. Gkilloway. !Ekplosìons, it 
is well known, occur even in cases where the Safety Lamp is 
used. And it has been noticed that in these cases they occur 
most frequently after the firing of a blasting shot in the neigh- 
bourhood ; and as it was almost certain that the penetration of 
the flame through the ganze of the lamp was not due to a 
sudden flow of gas from one part of the mine to another, expe- 
riments have been instituted to determine whether the trans- 
mìssion of the sound wave, or wave of compression, may not 
have been the means of producing the mischief. Through the 
kindness of Mr. Galloway we have here a tube arranged for 
making such an experiment. At one end there is the inflam- 
mable current enveloping a safety lamp ; in the centro is a loose 
diaphragm, and at the other end a pistol will be fired, by the 
explosion of which a sound wave will be propagated along the 
tube. On the arrivai of the sound wave at the extremity of the 
tube, the combustion will pass from the inside to the outside of 
the Safety Lamp. £ut I here leave the matter in the hands of 
Mr. Galloway, of whose experiments we hope to hear more 
hereafter." 

Mr. Spottiswoode gracefully refers thus to the Fullerian 
Bequest, as "the one act of wisdomamong theniany aberrations 
of an eccentric member of Parliament, which sayed Faraday to 
US, and thereby, as seems probable, our Institution to the 
country. The liberality of a Hebrew toy-dealer ^ in the East of 
London has made the rebuilding of our laboratories possìble. 

" It is said that Mr. Fuller, the feebleness of whose consti» 

^ Mr. Alfred Davis, after paying his oomposition of sixty gnineas, as a 
Member of the Iiistitution, and three anniuQ donations of twenty gnineas 
for the promotion of research, at his death in 1870 hequeathed 2,0002. for 
the same purpose. His deafness prevented him from derivìng any benefit 
from the Lectnzes. 
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tutìon denied him at ali other times and places the resi necessary 
for health, could always find .repose and even quìet slumber 
amid the murmuring lectures of the Boyal Institution ; and 
that, in gràtitude for the peacefol hoiirs thus snatched from an 
otherwìse restless life, he bequeathed to us hìs magnificent 
legacy of 10,000^. If this evening's discourse shall have 
ensured one such blissfal hour to any of his audience, your 
lecturer's efforts will not bave been altogether in yain. But to 
each such happy individuai he would express the hope that, as 
you have resembled Mr. Fuller in your experience of life, so 
may you emulate him in your liberality at death. In short, I 
would conclude almost in the words of old Bishop Andrews : 
Unum operse mese pretium abs te peto, hoc autem yehementer 
expeto, ut mei peccatoris meorumque in precibus interdum 
memor sis. Which being interpreted is : " * Eor these my eflforts 
I beg but one thing in return, and this I beg most eamestly, 
viz. that you will now and then remember me a sinner against 
your patience and forbearance in your prayers, and that you 
will also be mindful of our professorships in your wills.' " 



THE BOTAI. INSTITUTION. 

The following Table of the principle items of originai work 
done by our Professors, taken in connection with their long 
series of laboratory notes, forms a monument of the intellectual 
activity, the manual dexterity, and the persevering industry, 
deyeloped in the Laboratories of the Boyal Institution : — 

Davi/. 

1806 Chemical Agencies of Electricity. 

1807 Decomposition of Potash. 
1810 Chlorine. 

1812 Discourse on Eadiant or Ethereal Matter. 

1813 lodine. 

1815-6 Besearches on Fire-damp and Flame. 
1817 The Safety Lamp. 

Faradai/. 

1820 Alloys of Steel. 

1821 History of Electro-magnetism. 
,, Magnetic Botations. 

1823 Liquefaction of Chlorine and other Gases. 

1826 -6 New Compounds of Carbon and Hydrogen. 

1825-9 Manufacture of Optical Glass. 

1831 Vibrating Surfaces. 
„ Magneto-Electricity. 

1832 Terrestrìal Magneto-Electric Induction. 

1833 , Identity of Electricities. 

1834 Electro-Chemical Decomposition. 

„ Electricity of the Voltale Pile. 

h2 



li 
ti 
>» 



116 THB TBABfBOOK OF FACTS. 

1835 The Extra Ourrent. 
1837-8 Frictional Electricity. 

„ Speciflc Inductive Capacity. 
1845-8 li&tgnetìzation of Light. 
Lines of Magnetìc Force. 
Magnetìc Condition of ali Mailer. 
. Dìamagnetism. 
Magne-Crystallic Action. 
1849-50 Magnetism of Flame and Gases. 

„ Atmospheric Magnetism. 
1856 Belations of Gold and other Metals to Light. 
1860 The Begelation of Ice. 

7k/ndall. 

1853 Transmission of Heat through Organic Substances. 

1854 Vibrations due to Contact of Bodies at Different Tem*' 

peratures. 

1 855 Besearches on Diamagnetic Force. 

1856 Slaty Cleavage. 

1 857-8 Physical Properties of Ice and Glaciers. 

1859-63 Absorption and Badiation of Heat by Gases. 

1865 Oalorescence. 

1866-7 Action of Heat of High Refrangibility. 

1 868-9 Formation of Clonds. 

„ Oolour and Polarization of the Sky. 

1870 Smoke and Dust Eespirator. 

Frankland, 

1863-6 Synthesis of Acids of the Lactic Serìes. 

1863 Mercury-methyl, Mercury-ethyl, and Mercury-amyl. 

1864 Transformation of Organo-Mercury Compoonds into 

Organo-Zinc Compounds. 
„ Combustion of Iron in Compressed Oxygen. 

1865 Synthesis of Acids of the Acrylic Serìes. 
„ Synthesis of Fatty Acids. 

1866 New Organic Badical Ozatyl. 

„ The Source of Muscular Power. Potential Energy in 
Tarìous kinds of Food. 

1867 Source of Light in Flame. Effect of Pressure upon 

Luminosity of Flame. — 8ee Mr. W. Spottiswoode's 
Paper in the Proceedings of the Boyal Society, Jan. 17, 1873. 



PHILOSOPHICÀL OUNNEBT. 

The PhUosophieal Magaeine has an elaborate mathematica! 
paper investigating the adrantages arìsingfromthe employment 
in heavy ordnance of ever-changing angles of groove to receive 
a fixed angle of rifling in the shot. By this device, called an 
increasing spirai, a reduction of powder pressure in the chamber is 
shown to be efPected to the extent of a hundred and sizty-fourth 
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part of the bnrsting force, as oompared with the gun in which 
the angles of twist of the shot and bore coincide. It is also 
demonstrated that the mechanical force required to rotate the 
shot is a " small fpaction " of that employed to drive it out of 
the gun. This " small fraction " is stated to be 2 J per cent, of 
the expulsive force when the shot and bore correspond ; whilst 
about one-half of this " small fraction " is required when their 
angles of rifling differ. In the majority of British rifled guns, 
and in ali foreign ordnance, the angles of rifling in the shot and 
bore coincide throughout the whole length of the gun, to the 
loss of the above philosophical advantage. — Hampshire TeU- 
graph, 

HEMATITB mON OBB. 

A TBàCT of Hematite Iron Ore has been discovered in Shrop- 
shire, and eleven hundred acres bare been secured on behalf of 
certain Staffordshire ironmasters, who will work it as a company. 
Some specimens contain 57 per cent, of iron. The discovery is 
of great importance to the Iran industry. 



8FBEGELBISEM'. 

The production of Spiegeleisen in this country is almost a 
new industry. At Ebbw Vale it has been manufectured fpom 
the Spathosé iron ores of the Brendon Hills, and some has been 
made at two or three other works. Becently Messrs. Bolchow 
and Vaughan bave, for the first time, made Spiegeleisen in the 
Cleveland district on a large scale, and preparations are being 
made for the construction of fumaces at Fowey, in Comwall, 
for making this variety of iron from the spathosé ores of Per- 
ranzabulo in that county. — Athen(Bum, 



BEFBA.CnON OF LIGHT. 



Mh. e. B. Tylob sends to Nature an account of an interesting 
lecture-room illustratìon of the refraction of light, consisting of 
two small wheels connected by an axle, which are rolled from 
a smooth sur&ce on to a rough one or vice versa. 



FBESSUBB OF BADIA.TI0K. 

Some ezperiments exhibited by Mr. Crookes to the Koyal 
Society seem likely to constitute a most interesting confirmation 
to physical theory. A light rod, having a small disc of pith at 
each end, was suspended by a delicate thread in a vacuum ; on 
the approach of a body radiating beat (the finger, or a buming 
piece of magnesium wire) to one of the discs, it was repelled. 
A piece of ice appeared to attract the disc ; this, however, is 
really a repulsion by the more heated bodies on the other side 
of it. If this experiment had been made fifty years ago, it would 
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have been regarded as conchisive in favoiir of the emùsion- 
theory of light. It had, however, been recently shown by 
Maxwell, that the propagation of waves through the ether pro- 
duces a pressure in the direction of the ray, the pressure on a 
square foot of surface being equal to the whole energy of radi- 
ation in a cubie foot. Thus the pressure of strong sunlight is 
about three pounds and a quarter per square mile. ** A fiat 
body ezposed to sunlight woiùd ezperience this pressure on its 
ìlluminated side only, and would therefore be repelled from the 
side on which the light falls. It is probable that a much 
greater energy of radiation might be obtained by means of the 
concentrated rays of the electric lamp. Such rays falling on a 
thin metallic disc, delicately suspended in a yacuum, might 
perhaps produce an observable mechanical effect." ("Treatise 
on Electricity and Magnetism," voi. ii. p. 391). The amount of 
the pressure involved in Mr. Grookes's ezperiment must of 
course be measured before we can assert with confldence that 
it is actually pressure of radiation. — T%e Academy, 



CELBSTIAL SFBCTBOSCOFr. 

Hb. Nobmak Lockybr has made to the British Association 
two important Communications in connection with Celestial 
Spectroscopy. One is an account of the marvellous perform- 
ances of a (fiffi*action grating presented to him by its constructor, 
Professor Butherford, of New York. It appears that this 
gentleman has, after years of labour, constructed a screw òf 
wonderful perfection, by means of which he drives a ruling 
machine, and the mechanical details are now so complete that 
he can start the machine in the evening, leaye it to itself ali 
night, and find the ruling of the piate finished nezt morning. 
The grating exhibited byMr. Lockyer was engravedon speculum 
metal, and had 6,300 lines to the inch. For equally high dis- 
persion it surpasses a battery of prisms both as regards light 
and definition. When the fiith or sizth spectrum is used, the 
dispersion is so enormous that the 3 Hnes which compose the 
group h cannot ali be oomprised in the fleld of yiew of the tele- 
scope at once. 

^e other communication contains an account of inferences 
which bave been drawn from an improyed method of observing 
the spectra of electric discharge. When a spark is taken in 
hydrogen between two poles, one of iron and the other of copper, 
if a lens is employed to throw images of the two poles on the 
two ends of the slit, the spectrum of iron is seen at one side of 
the spectrum, the spectrum of copper on the other side, and the 
spectrum of hydrogen in the middle. It is thus easy to dis- 
tinguish the lines of the metals from those of the medium in 
which the spark is taken. When one of the poles is of alu- 
minium, it is found that two of the alumìnium lines eztend far 
beyond the rest, and the important fact is that these are the 
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only two aluminium lines which are found among the dark lines 
of the solar spectrum. Siiuìlar coincidences are found in the 
case of other metals, and one great dìfficulty in solar spectro- 
scopy is thns removed. It ihus appears (and the ìnference is 
confirmed by special experiments) that out of aU the lines which 
a vaponr emits when at a low pressure and not encumbered by 
the presence of other substances, portions are suppressed when 
other vapours are present in • sufficient quantity, or when the 
vapour itself ezceeds a certain density. 

KirchhofiP, in one of his earliest papers, gave a conjectural 
explanation of the variations of a spectrum with the density of 
the yapour yielding it. This explanation may be accepted as 
true, 60 far as it goes, but it renders no reason for the diffèrence 
which exists between the spectrum of a small thickness of a gas 
at high density and the spectrum of a great thickness at a low 
density. The chief explanation, according to Professor Clerk- 
Maxwell, is analogous to that which accounts for the diffèr- 
ence between the sounds emitted by a beli — according as it is 
struck once, and then left tò itself, or is rattled on with rapid 
blows of hammers, or is sawn at the edge with a metallic saw. 
In the first case, there is one preponderating note easily dis- 
tinguished ; in the second, a multitude of notes, which can only 
be distinguished by a highly trained ear ; in the third, a fright- 
ful screech, which is analogous to a continuous spectrum. 
^ M. Janssen, who has of late years been one of the most 
regular attendants at the meetings of the British Association, 
gives, as usuai, a valuable contribution to solar observation, by 
describing (in French) a pian for applying photography to the 
determination of the precise times of beginning and ending of 
the approaching transit of Venus. A disc, with an intermittent 
motion of rotation about its centre, is to carry upon its face 
upwards of a hundred photographic plates disposed in concentric 
rings, and successive pictures of the sun will be ta^en, one upon 
each of these plates, at the commencement of the transit, and 
again upon another set of plates, similarly mounted, during the 
concluding portion of the transit. 



PHOTOGBAFHIC BESBABCHBS. 

A FAFEB has been read to the Photographic Society, by Capt. 
J. Waterhouse, " On Photocollotype Printing," in which the use 
of citric acid was recommended'as a clearing agent. Lieut. 
Chermside, E.E., read a paper " On Photography in the Arctic 
Regions." The author accompanied Mr. L. Smith in his Arctic 
expedition last summer. The temperature at which pictures 
were actually taken was rarely below 32** Fahr., but much 
difficulty was experienced in maintaining the solutions in proper 
order during excessive cold. The author gave some practical 
advice on the subject of overcoming naturai difficulties inherent 
to photographic manipulations in high latitudes. 
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Prof. Henry Draper, of the University of the city of New 
York, sends us a copy of his paper " On Diffiraction Spectmm 
Photography, illnstrated by a Photograph printed by the Alber- 
type ProoesB, by Mr. E. Bierstadt." The paper is itself an 
acceptable contribution to science, but the photograph is of great 
ralue. The spectrum was taken on a collodion piate, and trans- 
ferred by the Albertype process to a thick piece of glass, from 
whìch the plates are printed ; the spectrum, we are assnred, is 
absolutely untonched, the lines of the solar spectrum being cor- 
rectly represented in their relative positions as printed by them- 
selves. — AtheiuBum. 



THB BBOIMNINOS OF LIFB. 

Db. Bastian's great work on " The Beginnìngs of Life ** oon- 
tinnes to attract mnch attention in scientific circles. The doc- 
trine which the author nrges is the possibility of deriving living 
beings from dead organic matter, and to this species of trans- 
formation he gives the name of atehebiosis. He shows that 
bacteria are generated in liquids in which no germs can be dis- 
covered nnder the highest microscopie powers, and he thence 
condudes that they must either be derived from invisible germs, 
or that they bave been produced in the fluid by a process of 
archebiosis. He also shows that bacteria are killed by beat, but 
that they are nevertheless developed in liquids which bave been 
raised to the boiling point. These results, it must be confessed, 
are not conclusive. But the doctrine of archebiosis, or of spon- 
taneous generation, as it is sometimes called, has aoquired a new 
authority when it has such men as Dr. Bastian arrayed in its 
support. — J. C. Boume, lUiiatrated London News. 



STUDY OF MAN. 

Fbom a preliminary Report, presented to the British Asso- 
ciatìon by Colonel Lane Fox, we learn that an elaborate scheme 
has been drawn up, comprising one hundred sections, relating 
to ali that it seems possible to know about a man — his physical 
constitution, his history, his social condition, and what not. 
This scheme, descending to the minutest details, seems framed 
so as to satisfy even the most thorough-going anthropologist. 
Each section is prepared by an eminent authority, and tells the 
traveller what questions to ask and what to observefor himself. 
If only a tithe of these observations are made, science must needs 
be greatly aided, and instead of having travellers* stories we 
shaU get sober facts. But the traveller, following the instruc- 
tions, must record his answers as he receives them on the spot, 
and not rely on recollection, which generally leads to distortion 
of the truth. It has been well said that " half a word fixed 
npon or near the spot is worth a cart-load of recollection." 
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BTHNOKOOICAL 6FECIMENS — A SOTTL-TBJkT. 

The Rev. Wyatt Gill deserves special mentìon for exhibit- 
ing and descrìbisg to the Brìtìsh Association a highly-in- 
terestìng collection of ethnologìcal specimens, collected by him 
durÌDg a long residence, as mìssionary, in ihe group of the 
Harvey Islands, in Polynesia. Perhaps, one of the mostcuiious 
of these objects — one which we do not remember to bave pre- 
viously seen represented in this country — was nothing less than 
a Soul-trap ! This consisted simply of a series of rings, twisted 
in cocoa-nut fibre. If a native shonld commit a great offence, 
or bave the misfortune to offend a sorcerer, the latter immedi- 
ately proceeds to ihake a new ring in bis chain, so as to form a 
trap to catch the poor man's spirit. This ring is then bung up 
in the open air ; and if a bntterfly or small bird chance to fly 
tbrongh it, the sorcerer asserts that the soni of the culprit, 
assunnng this form, has passed into the trap. It is immedìately 
known throughout the tribe that a certain man has lost bis soni, 
and bis friends conseqnently seek to propitiate the medicine- 
man by bringing to him large presents. If the offence has not 
been great, &is is easily accomplished, and the soiil is easily 
induced to retnm ; bnt, if the sorcerer does not choose to be 
ìnfluenced in this way, and refoses to cali back the soni, the fate 
of the nnhappy offender becomes pitiable indeed. As a matter 
of fact, it inyariably happens that the soulless man shortly after- 
wards dies, of conrse through sheer menta! distress at baving 
had bis soni thns entrapped. 



AUmSAL FHTSIOIiOOT. 

In Der Nàturfaracher we note two striking observations in 
Animai Physiology. One of these refers to the torpedo, which 
has been a puzzle to physiologists, inasmnch as, while giving 
shocks strong enough to lame or kill another animai, its own 
muscles do not show the least contraction. Du Bois Eaymond's 
hypothesis is, that while the stimulation to discharge goes fortb 
from the centrai organ, the same organ sends out at the same 
time a counteractive influence through the nervous system, 
which neutralises the excitability of the nerves. M. Franz Boll 
took a recent opportunity of experimenting with the fish on the 
Italian coast, and, among other things, he tested this theory by 
cutting some nerves, and watchingtheir muscles when he stimu- 
lated the electric nerves. The neutralising stimulation being 
thus cut off, the muscles should, be thought, contract, if the 
hypothesis were true ; and they did so, the muscles of the 
unsevered nerves remaining at rest. Stili, he hardly thinks the 
experiment decisive, because nerves are more ezcitable after 
section. — The other observation is by Professor Pick, who has 
found, by manometric measurement, a less pressure of blood in 
the left ventricle than in the aorta ; 80 mm. of mercury in the 
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one case, 104 io 128 in the other (in a dog). He supposes the 
blood, only partially filling the ventricle, at the apex, to be shot 
against the semilunar yalves, forcing them open by its vis viva. 
In the neighbourhood of the valves the pressure must quickly 
rise. In short, as the author putd it, the blood is not pressed, 
but hurled (gescJdeudert) into the aorta. — Nature. 



PHYSIOLOQY OF THB BBAJN. 

At the Annual Medicai Conversazione held at the West 
Eiding Asylum, Wakefield, on the invitation of Dr. Orichton 
Browne, medicai director of the institution (in which there are 
1,400 inmates), a large number of medicai men of Wakefield, 
Leeds, Bradford, and other towns assembled to bear the lecture 
by Dr. W. Carpenter, Registrar of the London University, on 
the recent advances in the study of the Physiology of the Brain, 
Tfith special reference to experiments conducted by Professor 
Ferrier, of London, tending to show the localization of the 
functions of the brain. These experiments were first made by 
Professor Ferrier at the West Eiding Asylum, and bave given 
rise to much thought and discussion in the medicai world. It 
is believed that the results will occasion a very great change in 
the treatment of the various forms of mental disease. We are 
in a position to state that Professor Ferrier is at present engaged 
in conducting a series of experiments on the brains of monkejs 
in particular, for which purpose a grant has been made to him 
by the Eoyal Society, before which body he has read a 
paper embodying the result. The fact that he was to repeat 
several of bis wonderful experiments gave additional importance 
to the proceedings. Lord Houghton, in introducing Dr. 
Carpenter, said he was much honoured by being permitted to 
take the chair at a meeting of so many eminent scientific men 
in a locality with which he was connected both by family asso- 
ciations and by politicai, social, and administrative relations. 
They would bave before them that evening one of the most 
eminent of modem physiologists, and he would teli them, in 
words which he would not venture to anticipate, that interesting 
experiments were stili going on in relation to the study of 
physiology, and those peculiar and wonderful operations which 
were implicitly connected with their mental functions, and 
which exhaust ali that enormous sphere of interests which 
occupied the province of human intelligence. He could do no 
more than ask them, as he knew they would, to give to Dr. 
Carpenter a most respectful hearing, and to continue each of 
them in their own studies, and, as far as circumstances would 
permit them, to foUow out those illustrations he would give 
them of experiments which had been made by many eminent 
physiologists in that very place itself ; and in telling them to do 
so he would ask them to act with two principles — ^with courage 
and with caution — ^because it was necessary to remember that, 
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as in the old tìme, human ignorance and human snperstition 
had such power over the minds of men that even such a dis- 
covery as that of anesthetics, relieving mankind firom an 
enormous load of pain, was overcome by that superstition and 
that ignorance, and remained for four centuries buried, till it 
was re-discovered by the science of to-day. They wonld every 
one of them he met by certain difficiilties in their own ppocesses 
which it vonld reqnire courage and caution to meet. There 
was no doubt that in the treatment of the insane lay the deepest 
and the most serious means of discovering those varieties of 
physiological processes connecting themselves "with physiological 
phenomena, and leading on to discoveries of what perhaps they 
themselves had at that moment only the slightest apprehension. 
They wonld find objections fpom people teUing them those 
things were wrong, that they must not try them ; and therefore 
•those objections were to be met with caution and with courage. 
Go on, he would say, with the truth when they knew they had 
got the truth. Go ozi with moderation, and that certainly 
would lead them to understand — what it was the duty of 
every medicai student to understand accurately — not only the 
structure and functions of the body, but also, through the pro- 
cesses of the brain, of gaining such understanding as he might 
of the connexion of the mind with the body of man. Go on in 
that way, and they would each of them, as far as their intel- 
ligence and study pemritted them, add not only to the science 
of their country, but the greatest of ali science which a man 
could understand — the science of man. Dr. Carpenter then 
gave a lecture, which was an extension of those which he 
recently delivered in St. George*s HalJ, London. — Times. 



THB'NEBVOUS SYSTEM. 

No fewer than five papers on physiological subjects, relating 
chiefly to the nervous system, are contributed by Prof. Cyon 
to the last number of Pfliiger's Archivfur die gesammte Physi- 
ologie. This journal also contains an account of some experi- 
ments, by Herr B. Luchsinger, " On the Formation of Glycogen 
in the Liver." The experiments were conducted in the Physio- 
logical Laboratory of the University of Zurich, and supplement 
those of Weiss on the production of glycogen when glycerine is 
injected into the system. 



PBBSEBVATION OF HBALTH ON THB GOLD COAST. 

The foUowing suggestions bave been fomished to the 
British Medicai Journal by an experienced medicai officer : — 
1. Good water being of the first importance, the foUowing rules 
should be observed as far as possible. The water should be 
boiled and filtered, but the best way to use water, and for thirst, 
is to drink it with tea. It is strongly recommended that ali 
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ranks fili their water-bottles with tea, and use it in preference 
to plain water. Water shonld alwaya be drnnk in moderation 
when the bodyis heated. The less a solder drinks when on the 
march the better. 2. Flannel shirts shonld invariably be worn. 
No linen or cotton shirts shonld be nsed. The most experienced 
officers in snch climates have ali recommended flannel. The 
best writers on the hygiene of the tropics (Chevers, Jeffireys, 
Moore) aìl reconimend flannel. From experience at Éome and 
the West Coast of Africa, it is protective against malaria. 3. 
Ali ranks are warned against in temporanee. The men who 
drink spirito to excess are the flrst to faU when strength and 
endurance are reqnired, and they are less likely to recover 
from disease, wounds, and injuries. 4. Great care shonld be 
paid to the feet. At the dose of a da/s march every man 
shonld bathe his feet, and wash his socks whenever they are 
soiled. If the feet chafe, rnb the socks with common soap. 
where they come in contact with the sore places. Rnbbing the 
feet with oil or fat of any kind before marching is a good 
remedy. If blisters form on the feet, they onght not to be 
opened dnring the march, bnt at the end of the time a needle 
and thread shonld be drawn throngh, and the flnid will graduaUy 
oose out. 5. An old and experienced soldier eats and drinks as 
little as possible while marching. The yonng soldiers are 
warned against eating the contents of their haversacks and 
using their water-botties on the line of march. It is a bad 
habit, and canses more suffering in the end. 6. At the halt, or 
at the end of a da/s march, the heated men shonld not uncover 
themselves. They shonld take off their valise and belts, bnt 
keep on their dothes for an hour. Then they may be taken 
off, well shaken, and dried. This will prevent the danger of 
chili and exposure. 7. Quinine, as a daily article of diet and 
not as a medicine, is recommended. It shonld be taken every 
morning, to the extent of as much as will lie on a halfpenny. 
8. Men shonld never march on an empty stomach. Tea or 
coffee and bread shonld invariably be taken before commencing 
the moming's march or work. 9. Camp fires shonld be allowed 
whenever admissible. They pnrify the air, prevent annoyance 
from insects, dry clothing, and are a security against chilliness 
dnring the night. 10. Perhaps in no expedition ever nnder- 
taken by this country will greater vigilance be reqnired over 
health matters than on this to the West Coast of Africa. It 
behoves, therefore, ali ranks to aid and assist the commanding 
officer in maintaining the battalion in the highest physical effi- 
ciency. 

FOBCE AKD MOTION. 

Db. William Buthebfobd, the new Fnllerian Professor of 
Physiology, begins a conrse of twelve lectnres on the Forces and 
Motions of the Body. In his introductory remarks he com- 



eEIOSRAL SCIENCE. 125 

mented on the yarìous modes of motion going on in the living 
l)0(iy — mechanical, electrical, thermal, sonoroua or vibratory, 
and chemical ; and he tìien proved by experiments that ali these 
motions may be transformed into each other — mechanical 
motion giving rise to electricity heat, and sound, and the converse, 
Having alluded to atomic, molecular, and molar motions, he 
Btated that ali motion resnlts from the action of force, the 
nature of which is unknown, bnt which has been defined as 
cansing and snspending motion, or changing its direction. He 
then characterised and illnstrated the forces of gravity, chemical 
afiSnity, cohesion and adhesion, as weU as the dnal or polar 
forces of attraction and repulsion exhibited in electricity and 
miagnetism. Energy was described as difièrent to force, bnt 
implying its existence, and as being the power of doing work. 
When a weight is raised by a cord, it acquires energy, which is 
termed potential till the weight is let fall, when the energy is 
termed kinetic. The potential chemical energy of a lucifer- 
match is changed to kinetic by friction. Proceeding then to the 
subject of his course, the Professor stated that the ordinary 
mechanical motions of the body are mostly due to forcible 
changes in the shape of the contractile tissues, which may or 
may not be prompted by nervous action, the direction of these 
motions being either indefinite or definite. Motion in an inde- 
finite direction, which is found in the corpuscles of white blood, 
mucus, and connective tissue, was termed amoebiform, from its 
similarity to the movements of the protamoeba and amoeba, the 
lowest forms of animai life, being masses of mere jelly or pro- 
toplasm. Motion in a definite direction was illustrated by re- 
ference to the movements of the pigment-cells of the frog and of 
the animalcules named bacteria, and also in the dliary motion 
observed in the gills of the oyster and mussel, which also occurs 
in the higher animals. Several of these interesting phenomena 
were exhibited on the screen by the aid of the microscope and 
the electric lamp. — Froceedinga of the Boyal Institution. 

HnSCXTI<AB HonoN. 

Pbofessob Euthbbfobd, in his third lecture on the Forces 
and Motions of the Body, given at the Royal Institution, 
describes the nervous mechanism concemed in voluntary and in- 
voluntary muscular movements. In speaking of the rapidity of 
muscular action, he alluded to the fact that striped muscle is 
placed in those parts of the body where quick action isrequired ; 
thus, in the upper part of the gullet, where the food must pass 
rapidly, in order not to interfere with respiration, the muscular 
fibre is striped ; while in the lower part, where such quickness 
is not needed, this fibre is non-stnped. He then threw the 
ehadow of a frog's muscle upon the screen, and showed that the 
amount of contraction produced varied : 1, with the power of the 
stimulus (electricity) used to throw it into contraction ; 2, with 
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the weight which the musde was caused to raise ; and 3, with 
the energy of the muscle, an exhausted muscle being unable to 
raise any weight at ali. He also pointed ont the perfection of 
musde as an apparatns for the production of mechanical 
motìon, since a little muscle of the frog's leg is able to raise a 
weight of fifteen ounces. He menùoned that the contractile 
substance of a muscle is semi-fluid during life, and stiffens at 
death, and in so doing it separates in a solid and fluid part. 
The solid part consists of mjosin, a substance resembling 
albumen in composition ; while the fluid part contains small 
quantities of numerous other constituents found in musde. The 
solidification of myosin is the cause of *' rigor mortis,'' or death 
stiffening. 

DEATH AND THB SBASON. 

It is "well known that the rate of mortality differs at dif- 
ferent seasons of the year. The Scottish Registrar-General has 
ezamined the registers with a yiew to ascertain the relative 
efiect which season has upon the mortality at various ages. The 
ezamination was confined to the deaths registered in the ten 
years 1856-65 in the eight principal towns of Scotland; but 
these contain veiy nearly a third of its population, and the facts 
they exhibit as to the influence of season are regarded as show- 
ing the effect upon Scotland generally. Dividing the year into 
two equal parts, the mortality as a whole is seen to be greatest 
in the winter and spring, and least in the summer and autumn ; 
but the most fatai mondi of the season and the extent of the 
influence of season yaiy with age. Equalising the months to 
31 days for comparison, it is found that &e mortality of 
children under flye years of age was least in September and 
greatest in Februaiy, and that the deaths in the ten years ranged 
from 8,649 in September to 11,165 in February. At the next 
age taken, &om 5 to 20 years old, there is less yariation in the 
monthly number of deaths than at any other period of life ; 
August was the month of least and February the month of 
greatest mortality, and the range was from 1,929 deaths in 
August to 2,348 in February. Among persons between 20 and 
60 years of age, the yigorous period of life, September was the 
month of least and January the month of greatest fatality ; and 
the range was from 4,724 in September to 7,033 in January. 
The retums relating to persons aboye 60 years of age show the 
baneful effects of cold ; the least fatai month was September, the 
most fatai was January. 

8TBAM OOyEBKOBS. 

In the Journal of the Franklin Institute appears a usefol 
paper by Mr. Hugo Bilgram, on the theory of Steam Goyemors. 
In goyemment reports on the decay and preseryation of timber, 
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Generals Crani and GìUmore recommend the Seely process as 
the best. In consÌBts in subjecting the wood to a temperature 
above the boiling point of water, and below 300° Fahr. while 
immersed in a bath of creosote a snfficient length of time to 
expel the moìstnre. When the water ìs thns expelled the pores 
contain only steam ; the hot oil ìs then qnickly replaced by a 
bath of cold oil, by means of which change the steam in the 
pores of the wood is condensed, and a vacunm formed into which 
the oil is forced by atmospherìc pressure and capillary attrac- 
tion. Gen. Gillmore thinks a wooden platform, tìummghly 
creosoted, would last twenty to thirty years, and be better than 
a stone platform during that entire period. 



SCIENTUblC USE OF THE DCAOINATION. 

Pbofessob Ttndaix, in a lecture given by him before the 
British Association, has given some few illustrations of the vaine 
of a duly controlied imagination mentally picturing the invisible. 
Standing on the deck of the Irene, he said, and listening at 
different times to the sonnds, it was evident to ali the party that 
there was a something which caused these variations, something 
which had a real ezistence, something invisible which itwas for 
the imagination to picture. The Professor proceeded to speak 
of the passage of heat throngh different bodies, and mentioned 
the almost perfect stoppage of heat by some, and its ready 
transmission by others. Imagination has to pictnre vapour from 
sea and land arising in the air in layers, these layers presenting 
** reflecting sorfaces " to the passage of sonnd. In the relative 
homogeneity of the atmosphere, or its being split up into many 
layers, we bave a cine which may enable us to arrive at a know- 
ledge why sonnds of equal intensity will travel further on some 
days than others. The Professor explained some instniments 
called ** cyrens " in nse in America, and also read some extracts 
from Faraday*s correspondence with the Trinity House on the 
snbject of sound signals. — Builder. 



BEVOLUTIONS OF SCIENCE. 

It is not often that Mr. Disraeli says anything which calls 
for particular notice in a journal of this kind ; therefore it is with 
peculiar pleasure that we quote the opinion he uttered at the 
late Glasgow banquet as to the share which Science has had 
during the present century in moulding the world. Corning from 
a man of his shrewdness and sentimentality withal, the words 
have a striking force. Speakin^ of the last fifty years, he 
said : — " How much has happened in these fifty years — a period 
more remarkable than any, I will venture to say, in the annals 
of mankind. I am not thinking of the rise and fall of empires, 
the changeof dynasties, the establishment of Govemments. I am 
thinking of those Revolution s of Science which have had much 
more effect than any politicai causes, which have changed the 
position and prospects of mankind more than ali the conquests 
and ali the codes and ali the legislators that ever lived." — Nature, 
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éhdxuKl Scarna. 



THB ATMOSPHBBIO TELEGRAPH. 

The Times of Nov. 15, 1873, contained an artiole on the 
Pneumatic Despatch, which has never been used to any extent 
in this country. From that article we learn the foUowing par- 
ticulars as to the working of the above method of conveyance in 
London : — 

l'ha pneumatic tube extends from the London and North- 
Western Railway Station at Euston Square to the General 
Post Of&ce in St. Martìn's-le-Grand. The centrai station is in 
Holborn, where is also the machinery for efiecting the transit of 
the trains. Here the tube is divided, so that in efiect there are 
two tubes opening into the station, one from Euston to Holbom, 
and the other from the Post Office. The length of the tube 
between Holbom and Euston is 3,080 yards, or exactly a mile 
and three-quarters, a greater length than was originally con- 
templated, but which was rendered necessary by the avoidance 
of certain property on the route. The tube is of a flattened 
horse-shoe section, 5 ft. wide and 4 ft. 6 in. high at the centro, 
having a sectional area of 17 square feet. The straight portions 
of the line are formed of a continuous cast-iron tube, the curved 
lengths being constructed in brickwork, with a facing of cement. 
The gradients are easy ; the two chief are 1 in 45 and 1 in 60, 
some portions of the line being on the level ; the sharpest curve 
is that near the Holbom station, which is 70 ft. radius. The 
tube between Holbom and the Post Office is 1,658 yards in 
length, or 102 yards less than a mile, and is of the same section, 
and similarly constructed to the first length. Two gradients 
of 1 in 15 occur on the Post Office section, but this steep inclina- 
tion is in no way inimicai to the working of the system. The 
Holbom station is situated at right angles to the line of the 
tubes, which are therefore turned towards the station into which 
each opens. Ali through trains, therefore, bave to rererse there, 
and this is eflfected in a very simple manner by a self-acting 
arrangement. A train upon its arrivai runs by virtue of its 
acquired momentum up a short incline, at the summit of which 
it momentarily stops, and then quickly descends by gravity. In 
its descent it is turned on to a pair of rails leading to the other 
tube, into which it enters and through which it continues its 
journey, the whole process of reversing occupying barely 30 
seconds. Trains containing goods for the Holbom station are 
simply mn down &om the top of the incline on to a siding. 

The waggons, or carriers, as they are termed, weigh 22 cwt., 
are 10 ft. 4 in. in length, and bave a transverse contour con- 
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forming to that of the tube. They are, howerer, of a slightly 
smaller area than the tube itself, the difference — about an inch 
ali round — being occupied by a flange of indiarubber, which 
causes the carrier to fit the tube exactly, and so to form a piston 
upon which the air acts. The machinery for piopelling the 
carriers consists of a steam-engine having a pair of 24-in. 
cylinders with 20-in. stroke. Thie engine drives a fan 22 ft, 
6 in. in diameter, and the two are geared together in such a 
manner that one revolution of the former gives two of the latter, 
or, in technical terms, the engine is geared at 2 to 1 with the 
fan. The traine are drawn from Euston and the Post Of&ce by . 
exhaustion, and are propelled to those points by pressure. The 
working of the fan, however, ifl not reversed ix> suit these con- 
stantly varying conditions ; it works continuously, the alternate 
action of pressure and exhaustion being governed by valves. 
The engine takes steam from three Comish boilers, each 30 ft. 
long and 6 ft. 6 in. in diameter. Telegraphic signalling is 
carried on between the three stations by means of needle instru- 
ments. 

The system of Pneumati<5 Despatch, or " Atmospherìc Tele- 
graph," as the French cali it, is utili sed to a much greater extent 
in Paris than in London, though with some important diflferences 
in construction and object. We have thought that some details 
concerning the working of this system in Paris might be useful 
and interesting at the present ti me, and we therefore give an 
abstract of some articles on the subject which have recently 
appeared in La Nature. 

The question of the distribution of messages in the interior 
of towns has revived the systems of pneumatic transport, which, 
after having had their day of celebrity, seemed for twenty 
years doomed to oblivi on. 

In foUowing the aspects of this question, we shall show in 
what way the atmospheric telegraph is a result of the electric 
telegraph. We shali afterwards eonsider the former more 
specially ; and after having shown its present condition, shall 
inquire what future is in store for it. 

The telegraphic despatch has become an article of everyday 
use. As the age is a fast one, it is naturai that it should utilise 
with eagerness so handy a means of transmitting almost instan- 
taneously its impressione or its wishes to ali dibtances. It is 
necessary.to remember that a city like London or Paris sends 
cut and receives every day an immense number of telfgrams. 
The wires which serve as conductors of electricity are multiplied 
in ali directions for the purpose of meeting the demands of this 
traffic. They meet in the interior, at the centrai ofl&ce. This 
centrai station speaks urbi et orbi ; in other words, it receives 
the messages of the city for the purpose of spreading them over 
the entire world, and it accomplishes also an inverse ipovement. 
The aspect with which we are bere cóncerned is the distribution 
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throughont the city itself. Let us see what hfts been done in 
Paris to accomplish this purpose. 

As each house cannot be put in immediate communication 
with the telegraphic network, it became necessaiy to adopt some 
other convenient pian. In the case of Paris, the city is diyided 
into districts of a mean radius of 600 metres, in order to limit 
the jonmeys of the foot-messengers. The application of this 
mie gave fifty points, distant one kilometre from each other, 
where are established so many branches of the chief office. 

This system was found, howeyer, not to work well, and was 
moreover Teiy ezpensive, ^or reasons which we need not detail 
bere ; and after voituren were tried for some time as a means of 
sending despatches from the head office to the more important 
branches, it was resolyed tohaye reconrse tothe pneumatic tube. 
We bave just referred to the extent to which it has been carried 
in London. Paris and Berlin followed the ezample of London 
in 1866. We shall speak bere of the system of Paris. 

In Paris there are fifiy stations, distant from each other 
abont a kilometre, connected by an iron tube, which ìs inter- 
rupted at each station. The centrai station, by which the 
transit of messages is effii^cted with the interior, is in the Kue de 
Grenelle; there are seventeen dìstrict stations, in the Kue 
Boissy-d'Anglas, Grand-Hotel, Bourse, &c. 

How is this network managed? Like a diminutive sub- 
terranean railway, in which the waggons are cylindrical boxes 
and the motive power compressed air prepared in the stations. 
At the centrai bureau the traine are formed, composed of as many 
boxes as there are branch offices to supply. The trains are 
omnibus when they stop at the intermediate stations, express 
when they shoot past them. 

Every quarter of an hour an omnibus train leaves the Rue 
de Grenelle, and accomplishes the distance which separates it 
from the Kue Boissy-d'Anglas (1,600 metres) in a minute and 
a half. There it is received in a vertical column, and the box 
which carries the messages to be distributed in the district 
having been taken out, the others are put into the section of the 
line which runs towards the Grand-Hotel, a new box having 
been added containing messages to be transmitted, which bave 
been deposited since Uie last train. The train again takes its 
departure, composed of as many boxes as before ; it goes through 
the saroe operatìons at the Grand-Hotel, the Bourse, the 
Théàtre Fran^ais, and at the Kue des Saints-Pères. It re-enters 
the Rue de Grenelle twelve mìnutes after its departure, having 
changed ali its boxes and carried back messages for distribution. 

Besides this there is a secondary network, the details of 
which, however, we need not now enter 'upon. There is a 
direct line which goes from the Rue de Grenelle to the Bourse, 
and to branches in the Champs-Elysées, the Place du Havre, 
and the Rue des Halles. On the first run the express trains 
g|oi^ and retìiming, the departures of which are intercalated 
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between those of the omnibus traine, for the purpose of supply- 
ing those stations which are busiest, twice every quarter of an 
hour. The departure is accomplished by pressure, the return 
by aspiration. The same method of working is applied to the 
branches, which correspond with the omnibus trains of the 
principal network. 

> The tubes which compose the lines are of iron, the interior 
dìameter being 0*065 metre. They are connected by bridle- 
joints (à bf4des)y and admit of curves having a radius of from 6 
to 20 metres. 

Various systems for the production of compressed or rarified 
air are employed. The first in date is an application of the 
principles of the apparatus known as Hiero's Fountain. Atmos- 
pheric air is decanted from a first receiver into a second 
receiver communicating with the first by means of a 
tube, by the introduction of water into the receiver. The 
air thus forced is drawn into the receiver for the purpose of 
being dispersed in the tubes. . Wheré the machines are not 
allowed to be used, the employment of steam is much more 
economical for the compression of air. Recourse is then had to 
ordinary pumps, which insure an active service and are subject 
to fewer causes of irregularity. 

Trains coraposed of ten boxes weigh about four kilograms ; 
they are either pushed or sucked along by a differei¥;e of pressure 
pf three-fourths of an atmosphere, which gives a mean speed of 
a kilometre per minute. 

The travellers which take their places on the Lilliputian 
carriages - already described are closed envelopes containing 
messages; they are piled in groups of thirty or forty in a 
curseur, or box. This box is formed of two cylinders, the 
interior one of sheet iron, the outer one (enveloping the former) 
of leather. To make up a train a piston must be affixed after 
the last box, for the purpose of enabling the compressed air to 
take effect. The piston is a piece of wood provided with a 
leather collarette, which assumes the shape of the interior of 
the tube, and forms an almost hermetical joint, without much 
friction. 

The apparatus at first adopted for receiving and despatching 
the boxes having been found neither sufficiently rapid nor con- 
venient, a much more complete system is now employed. Two 
lines enter the office, each attached to separate apparatus. In 
the first place, for the purpose of despatching messages, a man 
opens the door by means of a lever ; the boxes and the piston 
are thrown into the tube, and await at the bottom the current 
of air which will propel them. This current is produeed as 
soon as the cock is opened which commands the nead of the 
apparatus opposite to the tube. The cock distributes the air 
upon the second line. In the second place, the receiving door 
is opened by a second attendant, who finds the train at the 
station, and takes out the boxes in order to brìng the telegrams 
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to lìght. The entire apparatus has somewhat the form of a 
cannon, only bhe effect is more blessed. The artillerymen are not 
exposed to death ; the worst accident they have to ff^ar ìs the 
bursting of the tube. 

The meesages are divided into two classes — questions and 
answers, orders and the executions and orders which can at once 
be exchanged between any poìnt of the city and any point of 
the interior, in the province, or abroad, or inversoly. AH that is 
necessary in this case is a centre — as the Hotel des Télégraphes, 
in the Rue de Grenelle, is called — connected in the one part with 
the exterior with the network of electric wires, and with the 
interior in the network of pneumatic tubes. These tubes are, 
moreover, well adapted for the service of the locai post, and for 
the exchange of messages within the city. 



TBAIN SIONAIXINO. 

Captain Ttlbb, on behalf of the Board of Trade, has in- 
spected the working of Colonel Binne/s system of train com- 
munication as applied to a Great Eastern Railway train. - ^his 
system is on the electrical principle. Briefly, it consists of a 
communication fixed in each compartment of the carriage, and 
a battery and beli in the front and rear guards' vans. On 
pressing a stud in the carriage, the guards' bells are rung elec- 
trically, and two discs are mechanically projected outside the 
carriage — one on either side — from which the signal was made. 
A portion of the communicating mechanism is brought into 
Tiew by the act of signalling, and acts as an indicator of the 
compartment whence the signal was sent. The special feature 
of the invention, beyond the simplicity of the arrangement, is 
that the two conductors are connected, one with both positive 
poles and the other with both negative poles of the batteri es, 
and until contact is made no current can pass, and consequently 
no waste is going on in the batteries. By Colonel Binne/s 
system passengers can communicate with guards, and guards 
with each other and the engine-driver, in a simple manner. 
AH this was exemplified at the trials which were made in the 
presence of Captain Tyler, Colonel Rich, and a nnmber of rail- 
way engineers and managers. The general opinion was in 
favour of the system, the signalling being carried on in a very 
rapid and eflfective way. Colonel Binnev showed how, that if 
a train parted by accident, the fact would be notified to the 
guards by the coupling of the conductors making contact with 
the metaUic cover of the joints, or the coupling be pulled tant 
before givin g way. This would complete the circuits and ring 
the guards* beU. — Engineering. 
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THE ELECTRIC TELEGRAPH AT THE GOLD COAST. 

Private advìces from the Gold Coast state that a large num- 
ber of men of ali colour, castes, and creèds are employed under 
the Eoyal Engineers in the construction of .the land telegraph 
lines. Wherever it is practicable, trees are substituted for tele- 
graph posta without cutting them down. By means of the light 
wire and small insulators sent out from Henle/s Telegraph 
Factory at North Woolwich, these men, with no other tools 
than a light ladder, large gimlet, a hand-saw ard axe, can com- 
plete six miles of line per day, when the way is tolerably clear 
through the bush. The number of insulators and tree posts 
per mile varies accordi ng to the nature of the ground. The 
average ou level ground is 18 intermediate and three straining 
posts per mile, which makes a span of 84 yards, and ou hilly 
and difficult ground there are as many as 26 posts to the mile, 
and in exceptional instances there are spans of 200 yards. 
Where wooden posts are used, not one in 20 of the native allies 
can fix them in their places straight, or capable of resist- 
ing the action of the wind or the effects of rain. It has 
been found in the experiments recently made at Chatham by the 
telegraph engineers, that the instruments required for an effi- 
cient military or field telegraph are different from those in 
ordinary use. Those sent out in the steam-transports from 
the Royal Arsenal, Woolwich, possess the following advan- 
tages : — Compactness and portability, rapidity and correctness 
in action, readiness at ali times for immediate use, possessing 
their own source of electrical power independent of liquid 
batteries, not easily deranged by rough usage or rapid trans- 
port, and capable of being worked by any ordinary staff without 
previous training. The difficulty of transporting acids and chemi- 
cals at the Gold Coast, and the frequent absence of water and 
the evaporation which occurs in tropical dimates, rendered the 
employment of batteries impracticable. There were also diffi- 
culties in providing a trained staff with the needle instrument 
using the dot and dash of the Morse alphabet, while in the 
vicissitudes and reprisals of war there was a chance of the 
sudden removal, or death from wounds, or sickness, of the 
operators engaged working the instruments. The telegraph ap- 
paratus employed in the Gold Coast Expedition against the 
Ashantees is the invention of Sir Charles Wheatstone, and is 
contained in a compact box, 13 in. long, 8 in. broad, and 7 in. 
deep, the weight of the whole being under 25 Ibs. The electric 
power is derived from a permanent magnet withìn the instru- 
ment, a Constant series of currents from which is obtained by a 
rotation of a small iron armature placed before its poles and 
turned by a handle in front. The signals are made by successive 
depression of lettered fingered keys arranged round the dial 
piate. These depressione release the key previously depressed, 
and' automatically regniate the distance through which the 
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pointer has to move in order to indicate the reqnired letter. By 
means of th^e ìnstraments, camp and field messages can be 
transmitted, at the rate of 20 words per minute, a distance of 100 
or 200 miles. Theobjeet in erectin^ the field telegraphs is tbat 
of making known the enemy's position or numerical strength, 
to order arms and reinforcements from distant stations, and to 
control any military and strategie movements found necessary 
in the war on the Gold Coast with the Ashantees. It is the first 
time field telegraphy has been employed by the English in actual 
warfare. — Times, 



POSTAL TELBaBAFHT. 

OuB postai and telegraphic systems, in regard to their 
general management, stand out as excellent examples of what 
clever organisation may accomplish, even under the auspices of 
govemment, and present a stnking contrast with the manage- 
ment of our nayal and military services. From a recently 
issued Report of the Postmaster-General, it appears that there 
was a steady and large increase of postai telegraphic business 
during 1872. The number of new offices opened was 306, 
making a total for the United Kingdom at the end of the year 
of more than 4,500. The number of ordinary messages trans- 
mitted during the year was 14,868,000, showing an increase of 
3,098,000 on 1871. The total number of words was 28,024,770 
in 1872, sent for press messages alone. On some occasions up- 
wards of 200,000 words, equal to about 100 columns of the 
Times, bave during the Parliamentary Session been transmited 
in a single night to a principal press. The entire length of the 
wires at the end of 1872 was over 105,000 miles, of which about 
6,000 miles was rented by private firms, the latter paying an 
amount of 38,000^. for the privilege. The telegraph instru- 
ments, chiefiy Wheatstone's needlé and the Morse, numbered 
7,500. Some very interesting details of special instances of 
telegraph work are mentioned, as in the case of races, public 
fétes, the Autumn Manoeuvres, &c. As a recent feat of the 
department may be mentioned the transmission of verbatim reports 
of Mr. Bright's speech at Birmingham to most of the leading 
towns in the United Kingdom. Upwards of 100 press messages, 
addressed to upwards of 60 different newspapers, were sent, con- 
taining in ali over 160,000 words, but the actual total of words 
sent was o>er half a million. Of course special arrangements 
were made by employing picked operators, so as to secure the 
publication of the reports in the early edition of the foUowing 
day's papers. The etaif of officers exclusively engaged on tele- 
graphic duties at the end of 1842 consisted of 9,691 persons, in* 
eluding engineers, operators, messengers, and others. The 
financial results showed a large profit between receipts and 
expendi ture. — Times. 
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TTTRBMATi CONDUCTIVITT. 

Two papers bave been read to tbe Britisb Association, des- 
cribÌDg experiments by the authors on thermal conducti^ity. 
Professor Herschel's method consìsted ìq measuring the quantity 
of beat transmitted in a gìven time througb a stone disc, wbose 
Icwer face was in contact with water at a Constant, high tempera- 
ture, while its upper face was in contact with water, which was 
raìsed in temperature by the beat transmitted. Professor 
Forbes's method, when applied to determine the conductivity of 
ice, consisted in observing the quantity of ice formed in a given 
time beneath a thin metallic vessel containing a freezing-mixture. 
Wliile tbe ice is forming, its lower surface is certainly at zero, 
and its upper surface is assumed to bave the same temperature 
as tbe freezing-mixture. — Athetiaunì. 



FLAN BT TELEGBAPH. 

M. DuFUT DB Lume bas exhibited, at the Academy of 
Sciences, Paris, an inyention for sendinga pian or topograpbical 
sketch by telegraph. Over the pian or map is placedasemicular 
piate of glass, graduated. On tbe centre is a radiai arm, also 
graduated, which carries on a slide a piece of mica with a biade 
point. A fixed eye-piece is adjusted, and, lookiug througb this, 
the mica point is carried successively over ali the pointd of the 
pian to be reproduced, and the polar co-òrdinates of eacb 
noted. The numbers thus obtained are transmitted by telegraph, 
and they are laid down by the receiver, who uses a simiìar 
arrangement to tbat which we bave briefly described. — Ibid, 



THE LBYDEN BATTEBT. 

A PAPER on the 'duration of discbarge of tbe Leyden Battery, 
by Herr P. Eeiss, is publisbed in PoggendorfiTs AnncUen. The 
author maintains that the time occupied by the discbarge is, in 
general, not the same as tbe duration of the spark. The same 
journal contains a description of a piate electrical machine on 
Holz's principle, but apparently of mucb simpler construction, 
recently devised by Herr Leysar. — lòid. 

THE P0LA.BIZATI0N OF PLATINUM ELECTBODES. 

Profbssob Helmhuxtz, of Berlin, bas communicated to tbe 
Royal Prussian Academy of Sciences a valuable paper, descrip- 
tiveof bisresearcbes on tbe Polarization of Platinum Electrodes 
employed in electrolysis. This paper appears in a recent 
number of tbe Academ^s Monatsbericht. 



THE BLECTBIC LIQHT AT WESTMINSTEB PAULCE. 

Some experiments bave been carried out under tbe direction 
of Dr. Percy witb the apparatus for pfoducing tbe Electric 
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Light to be exhibited from the Clock Tower of the Houses of 
Parliament. , The axperìments were made in the vaults beneath 
the House of Commons, where a long range of view was obtained. 
The apparatus for prodncing the Tight is Gramme's magneto- 
electric machine, to be presently described. Briefly, it consists 
of three iron rings encircied wìth coils of copper wire, which 
revolve on a horizontal shaft between the two poles of strong 
magnete. By employing this i*otary action a continuons 
magneto-electric current is obtained with a very small expendi- 
ture of power. The apparatus for produci ng tbe light consists 
of the ordinary carbon poìnts, with mechanism for adjustment 
and for follo wing up the reduction of the carbon by combustion. 
The light is thrown through a dioptric lens 21 in. in diameter, 
manufactured by Messrs. Chance, of Birmingham. The appara- 
tus is mounted in a casing which is pivoted at the front, and 
has a screw adjustment in the rear, by which the light can be 
eleyated or depressed. At the side is gearing by which hori- 
zontal adjustment can be efFected, the combined arrangement 
being somewhat similiar to that used for training guns. This 
apparatus is to be placed on the north side of the Clock Tower, 
and should the light prove a success the present arrangement 
will be superseded by a permanent apparatus of modified 
character. In it Messrs. Chance's fixed light lenses will be 
employed, by which means the rays will be diffused through an 
are of 180 degrees. The experiments consisted in showing the 
power, steadiness, and purity of the light, by throwing it along 
a corridor 300 feet in length, and also in manipulating the 
elevating and depressing screw as well as the lateral training 
gear. I)t. Percy explained the arrangements. The machine 
used is that which "was shown at Messrs. Whieldon and Cooke's 
Works,- and it is driven by an engine near the boilers under the 
House of Commons. From the electric machine two half-inch 
copper-wire conductors are led for a distance of 400 feet along 
the vaults, and then for a height of 260 feet to the top of the 
clock tower. The reason for the great horizontal lengthisthat[the 
motive power is so far from the base of the clock tower. — Times. 



MEYEB*8 MULTIPLE TELEGBAFH. 



M. Meteb, the well-known inventor of the automatic tele- 
graph, has devised an apparatus, to which he has given the 
name of the Multiple Telegraph, and with which he can transmit 
simultaneously several messages by one wire. This simulta- 
neity, however, only applies to despatches taken together, 
because the wire is only traversed at a given instant by a single 
current, developing a given sign. 

The invention of M. Meyer is based on the fact that if we 
consider an ordinary telegraphic instrument, the Morse, for 
example, the apparatus does not send a continuous current, but 
a series of currents, which mark poìnts and lines on a band of 
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paper. The intervals between these points and lines correspond 
to the movements when no current traverses the line. These 
periods of cessation M. Meyer seeks to utilise in order to send a 
eecond, and even a third or fourth despatch. To eiFect this he 
dividesthe unit of time — aseeond, for example — into fourparts, 
each of which belongs to a different employé. The operators 
work so as to obtain the desired result without the different 
despatches interferìng with one another. 



teleqbìlPH fob the chinese. 

Mb. S. a. Viguibb, of Shanghai, has devised a scheme for 
the transmission of Chinese messages, which is now used in 
Shanghai and Hong Kong by the Great Northern Telegruph 
Company. The Chinese style of writing cannot be transmitted 
by the ordinary telegraph apparatus, but to give the Chinese 
an opportunity of sending messages in their own language Mr. 
Viguier has constructed a system for this purpose. Of the 
44,000 words, or thereby, which are found in the Chinese lan- 
guage, only 7,000 oceur with any degree of frequency, so that 
for ali ordinary purposes these 7,000 words are amply suf&cient. 
Supposing every educated Chinaman to know at a glance to 
which of the 214 radicais any character is to be referred, the 
7,000 characters are in Mr. Viguier's system arranged in columns 
under their respective radicais, and every character is, besides, 
furnished with- a number rising from 0001 to 7000. These are 
printed on seven large sheets bound together, which the Chinese 
cg,n purchase, and by reference to which they can in a very short 
time find the characters they want to be transmitted, and writing 
down the numbers corresponding to these, and usìng certain 
conventional signs to distinguish the address, the messagé, the 
signature, &c., from each other, the Chinese messa gè can be 
transmitted as well as any other message. The receiving station 
is furnished with a board containing 7,000 types, numbered from 
0001 to 7000, and having the corresponding Chinese numbers ' 
engraved on the other side. When, therefore, a Chinese message 
has been sent along the wire, the types hearing the numbér 
transmitted are «taken out, the characters printed on a square 
ruied form, and the message is ready for delivery. This in- 
genious invention of Mr. Viguier's is fitted to give a mighty 
impetus to the use of the telegraph by the Chinese, and will do 
more to hasten its extended use over the empire than whole 
reams of despatches. And, however experience and critictsm 
may modify and simplify the notation, it is not to be forgotten 
that Mr. Viguier was the first to adapt it to Chinese uses. — San 
Francisco News Leiter. 

IMFOBTANT TBLBGBAPHT. 

At the telegraph office, Washington, on December 11, 1873, 
an experiment was carried out in the presence of Mr. Cresswell, 
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the Fostmaster-General of the United States, the practìcal results 
of which will be of ìmmeiise importance as regards the future of 
telegraphy throughout the world. On that occasìon the Presi- 
deut's last annual Message of 11,500 words was transmitted 
from Washington to New York, a distance of 290 miles, over a 
single wire, in 22^ minutes, the speed obtained being over 2,500 
lettera per minute. At New York the message was delivered 
from the automatic instrument, printed in bold type, in presence 
of the Postmaster of New York. Hitherto the speed attainable 
over circuits of similar fength in this country by the Wheatstone 
automatic system at present in use for the "high-speed" service 
by thepostil telegraph department does not ezceed 200 lettera 
per minute. — Nature. 



obahme's magnbto-electbic machine. 

The greatest noveltyof its kind is the Magneto-Electric Ma- 
chine, constructed at the works of Messra Whieldon and Cooke, 
and first noticed in Engineering of March 14 last Itisthe 
invention of M. Grramme, of Paris, who, it will be remembered, 
in 1871, produced a machine which gare a continuous induced 
current. Since then he has introduced several important 
modifications, which render his invention one of the most 
remarkable of the age. 

We refer the reader to the engravings of the machine, in 
Engineering of March 14, already mentioned ; and to the articlo' 
in the preyious page, descriptive of the machine at Westminster 
Palace. , 

We subjoin an extract illustrating the effect of the machine. 
The rotation given to the coils is 350 revolutions per minute. 
The driving power required is from two and a half to three 
borse power. The current developed equals that of 525 largo- 
sìze Bunsen cells. 

" The luminous and calorific effects are quite astonishing. A 
light has been obtained whose brilliancy was nearly equal to 
tbat of 1,000 Carcel bumera (9,600 sperm candles) ; and a light 
equivalent to 900 bumers was emitted during a series of experi- 
ments extending over several hours. The spectrum aiForded by 
such intense illumination exhibited several interesting features 
in various lines ne ver before observed. For lighthouse purposes 
this machine has many advantages over that of the AUiance 
Company, generally employed. It takes up one-fourth the room, 
gives twice the light for the same expenditure of power, and for 
the same light is only half as expensive. Wilde's machine, 
driven by a fifteen-horse power-»- the armature making from 
1,500 to 2,000 revolutions a minute, a rapidìty that gives rise to 
several inconveniences — achieved a great feat when it fused a 
platinum bar 2 ft. long and 25 in. in diameter. We bave seen 
the Gramme machine which we bave been describing, driven by 
a three-horae power, the coils rotating at the rate of 350 revolu- 



ELEGTBICAL SCIENCE. 139 

tions per minute, fuse almost instantaneously an 18-guage 
pLatìnum wire 8 ft. . long. A copper wire, 22 ft. long and of 
96 per cent, conductivity being stretched between the tt^rminals, 
was fused in lese than two seconda. A piébe of a round file ^ in. 
in diameter and 4 in. long was bumt away in fi ve minutes, and 
a piece of diamond was yolatilised in less Uian as many seconds. 
These facts speak more eioquently than ali the words we could 
string together in elucidation of the vast heating energy of this 
machine. 

" But however valuable the apparatus may be by its illumi- 
nating power, it is stili more so in its applications to electro- 
chenustry. In this branch it will no doubt be produttive of 
yery great resulta. The high cost of other like machines pre- 
cludes the possibility of using them with advantage. There is 
bere an exiensive and commercially important department, and 
we.are glad to say that it is in the hanas of so able a chemist as 
Mr. Werdermann. We are informed that Mr. Werdermann is 
devoting much attention to this subject, and he is already 
cheered in bis researches by satisfeictory results and equally en- 
couraging anticipations. He expects to produce chemically pure 
copper at the price of the ordinary commercial ; aluminium for 
about half, potassium and sodium for less than halftheircurrent 
prices ; and other metals, such as calcium and magnesi um at 
rates which may bring them into the chemistry of commerce. 
He expects to purify 2 tons of pig iron in 20 minutes, at a saving 
of two-thirds the fuel. 

" The simplicity of the principle embodied in this magneto- 
electric machine, as well as the marvellous efiects obtained from 
it, lead US to think that it is destined to play an important part 
in the development of the various branches of electro-chemistry 
and metallurgy generally. On the other band, it is a striking 
example of the transformation of mechanical into electrical 
energy. In the steam-engine that drives tlie coils, we see beat 
deyeloped into a gigantic motive power ; whilst in the machine 
itself we see this motion instantly converted into a continuous 
stream of electricity. We are gradually finding our way to a 
comprehensive and complete dynamic theory, and it is pleasing to 
notice that the great tendency of modem science is to establish the 
general correlation and unity of physical forces." — Engineerivg. 



ELBCTBICAI. PHENOMENA OF THE DION.£A inTSCIFULA. 

Db. Sandebson has read to the Eoyal Society the following 
" Note on the Electrical Phenomena which accompany Irritation 
of the Leaf of Dùmaa mtiscipida" 

1. When the opposite ends of a living leaf of Dionaa are 
placed on non-polarisable electrodes in metallic connection with 
each other, and a Thomson's reflecting galvanometer of high 
resistance is introduced into the circuit Uius formed, a detection 
is observed which indicates the resistance of a current from the 
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proximal to the distai end of the leaf. This current I cali the 
normal Uaf-currmt. If, instead of the leaf, the leaf-stalk is 
placed on the electrodes (the leaf remaining united to it) in such 
a way that the extreme end of the stalk rests on one electrode 
and a part of the stalk at certain distance from the leaf on the 
other, a current is indicated which is opposed to that in the leaf. 
This I cali the stalk-current, To demonstrate these two cur- 
rents it is not necessary to exposé anj cut surface to the 
electrodes. 

2. In a leaf with the petiole attached^the strength of the cur- 
rent is determined bj the length of the petiole cut off with the 
leaf, in* such a way that the shorter the petiole the greater is the 
deflection. Thus in a leaf with a petiole an inch long I ob- 
served a deflection of 40. I then cut off half, then half the 
remainder, and so on. After these successive amputations, the 
deflections were respectively 60, 66, 90, 120. If in this ex- 
periment, instead of completely severing the leaf at each time, 
it is merely ali but divided with a sharp knife, the cut surfaces 
remaining in accurate apposition, the result is exactly the same 
as if the severance were complete ; no fnrther effect is obtained 
on separating the parts. 

3. Ejfect of Constant current directed ikroìigh the petiole on the 
leaf'Current — If the leaf is placed on the galvanometer elec- 
trodes as before, and the petiole introduced into the circuit of a 
small Danieli, a commutator being interposed, it is found that 
on directing the battery-current down the petiole {i.e. from 
the leaf), the normal deflection is increased ; on directing the 
current towards the leaf, the deflection is diminished. 

4. Negative variatlon. — a. If, the leaf being so placed on the 
electrodes that the normal leaf -current is indicated by a deflection 
leftwards^ a fly is allowed to creep into it, it is observedthat the 
moment the fly reaches the interior (so as to touch the sensitive 
hairs on the upper surface of thè lamina), the needle swings to 
the right, the leaf at the same time closing on the fly. 

h. The fly having been caught does not remain quiet in the 
leaf; each time it moves the needle again swings to the right, 
always coming to rest in a position somewhat farther to the left 
than before, and then slowly resuming its previous position. 

e. The same series of phenomena present themselves if the 
sensitive hairs of a stili expanded leaf are touched with a camel- 
hair pencil. 

d. If the closed leaf is gently pinched with a pair of forceps 
with cork points, the effect is the same. 

e. If the leaf-stalk is placed on the electrodes, as before, with 
the leaf attached to it, l^e deflection of the needle due to the 
stalk-current is increased whenever the leaf is irritated in any of 
the ways above described. 

/. If half the lamina is cut off and the remainder placed on 
the electrodes, and that part of the concave surface at which the 
sensitive hairs is situated is touched with a camel-hair pencil, 
the needle swings to the right as before. 
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g, If, the open leaf having been placed on the galvanometer 
electrodes as in a, one of the concave surfaces is pierced with a 
pair of pointed platinum electrodes in connection with the op- 
posite ends of the secondary coil of a Du Bois-Reymond's in- 
duction apparatus, it ìs observed that each time that the secon- 
dary circuit is closed the needle swings to the right, at once 
resuming its former position in the same manner as after me- 
chanical irritation. No difference in the effect is observable 
when the direction of the induced current is reversed. The 
observation may be repeated any number of times, hut no effect 
is prodUfCed unleas an interval ojfrom ten to twenty seconda haa 
éla'psed since the preceding irritation. 

h. If the part of the concave surface of the leaf which is 
nearest the petiole is excited, whether electrically or mechan- 
ically, the swing to the right (negative variation) is always 
preceded by a momentary^'erk of the needle to the left, i.e. in 
the direction of the deflection due to the normal leaf-current ; if 
any other part of the concave surfEice is irritated, this does not 
take place. 

i. Whether the leaf is excited mechanically or electrically, an 
interval of from a quarter to a third of a second intervenes 
between the act of irritation and the negative variation. 

LECTUEE ON ELECTBICITY AT THE CHABTBBHOUSE. 

An interest! ng lecture hasbeen deliveredattheCharterhouse 

by Dr. B. W. Richardson, F.R.S., on "The Originai Dìscoveries 

in Electricity of Stephen G-ray," first Copley Medallist of the 

Royal Society, who had been a brother of Òie Charterhouse from 

1719 to 1736. A considerable number of guests assembled in 

the great hall. Stephen G-ray first discovered that the electric 

power could be transmitted along cords or wires, the resultbeing 

that of electrical action at a distanee from the exciting cause. 

Trying these experiments led him to discover the important 

principles of conductors and insulators. Induction soon followed, 

and at the house of Mr. Qranville Wheeler he laid what might 

be called the first electricjelegraph,by which, on June 14, 1729, 

he transmitted electricity along 870 ft. of wire insulated on 

silk thread stretched across between a series of pairs of poles. 

In 1731 the result of these experìments was laid before the 

Rovai Society. Gray was soon afterwards admitted a Fellow, 

and a little later was presented with the Fothergillian gold 

medal. He continued to éxperiment in electricity until his 

death, which occurred on February 15, 1736. Hepredicted that 

some day the electric spark would be produced so as to resemble 

lightning, and even went so far as to suggest that lightning was 

electricity. — Builder. 

The identity of lightning and electricity was mostly con- 
jecture until, in the year 1750, Dr. Franklin determined the 
question ; and, in 1762, lightning was actually drawn from the 
clouds by means of a pointed wire, and it was proved to be 
really the electric fluid. — See Curiosiiies of Science^ 1869. 
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C burnirai Srima. 



EPUCATIONAX CHBMISTBT. 

The meeting of the British Assocìation for the Advancemeiit 
of Science was held at Bradford in September last. At the 
Brighton meeting the presidentship had been announced to 
take place under Dr. Joule, of Manchester ; but as the day of 
meeting drew nigh, it became plain that he could not rely 
upon a measure of physical strength equal to the task before 
him. The Council then nominated as a successor Dr. Alexander 
Williamson, the Professor of Chemistry in University College, 
London, who in his opening Address gracefully alluded to Dr. 
Joule as " a man whose name is known and honoured in every 
corner of this planet to which a knowledge of science has pene- 
trated." 

Professor Williamson's Address may be said to have had a 
threefold object: first, to show the meaningof that activity which 
is now so rif^ in Chemical Science ; secondly, to advocate the use 
of Chemistry as an angine of Education ; and, thirdly, to suggest 
means of promoting the Advancement of Science. We have not 
space to particularise the details of the above heads — ^interesting 
though may be the historical summary sketched in the AthencBum 
report — but must be content to quote how Professor Williamson 
brings us up to the modem idea of ** Atomicity." He shows that 
a family relationship exists between different atoms ; that they 
may, indeed, be grouped together in several classes, according to 
their combini ng power. If one atom of an element or radicai 
combines with one atom of another element or radicai, the chemist 
calls it a monad\ if with two atoms a dyad\ with three, a triad; 
with four, a tetrad ; with five, a pentad ; and so on. The dis- 
covery of this principio, by which atoms admit of being arranged 
in groups according to their capaci ty for combination, is regarded 
by Professor "Williamson as "one of the most important additions 
ever made to our knowledge of these little masses." 

Atoms arrange themselves in little heaps, called molectdes, 
or atom-clusters. The modem chemist has managed to get a 
curious insight into the molecular structure of many of his com- 
pounds, and is thus led to explain the difficult subject of isomerism, 
Two bodies are isomerie when their molecules contain atoms of 
like kinds in ecyial numbers ; ether and butylic alcohol were 
cited by the President as examples. A molecule may be made 
up of a certain number of atoms ; and, without changing eìther 
their number or their character , other molecules of a very different 
kind may be forra ed, solely by varying the arrangement of the 
atoms ; grouped in one fashion they may form ether, in another 
butylic ^cohol. 
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We need hardly follow Professor Williamson in bis fhrther 
disciission of the properties of atoms, and on the development of 
his originai views on the activity of the atoms of a molecnle. 
What he has to say abont atoms he brìngs to a conclusion by 
defending the Atomic Theory against the attacks of certain 
modem chemists. Professor Williamson asked at the outset, 
what is the meaning of the great activity in modem chemistry ? 
And he is able to reply, " Chemists are examining the com- 
binìng properties of atoms, and getting clear ideas of the con- 
stitution of matter." 

Nezt, in his inqnires into the nse of Chemical Research, 
he pointed out the vaine of chemical pnrsnits in developing some 
of the most usefnl habits and noblest qnalities in our nature. 

Looking to the mental training which the student of Practi- 
cal Chemistry rcceives, Professor Williamson believes that this 
science presents peculiar advantages for the pnrposes of ednca- 
tion ; in fact, that it is, at present, unrivalled in this respect. 
There is no doubt that when chemistry is properly tanght — 
tanght as Professor Williamson treats it — it becomes an instru- 
ment of no mean power. Everbody in the land ought to know 
something about the elements of chemistry. Moreover, chemis- 
try forms an excellent starting-point for a course of scientific 
training, connected as it so intimately is with almost eveiy other 
branch of science. 

The peculiar advantages which chemistry oifers as a means 
of intellectual culture have rarely been so clearly set forth as by 
Professor Williamson. " There is reason to bèlieve," says he, 
*' that it will play an important part in general education, and 
render valuable services to it, in conjunction with other scientific 
and literary studies." Nor is chemistry without its use in 
developing and training the imagination. Indeed, modem 
chemists, with their " graphic formulsB," have, perhaps, erred 
in too freely exercising the imaginative part of their nature. 

Admitlng, then, that scientific work — for chemistry has 
been taken only as a type of scientific work in general — ^has so 
large an area of usefulness, it behoves us to inquire how scien- 
tific training may be efficiently promoted, and the ends of a 
scientific education best served. The British Association is pro- 
fessedly formed " for the Advancement of Science." It is there- 
fore only right that measures tending to benefit the cause of 
science should emanate for this body ; and Professor William- 
son has taken excellent advantage of his positìon to put forward 
a scheme by which scientific research may be developed and ex- 
tended. His first efifort is to train his men of science, and his 
next to place them under proper conditions for making them 
active and useful to others. 

In advocating a national system of scientific education, 
Professor Williamson could nothave chosen a better opportunity 
than that afibrded by the present meeting. Every one in Brad- 
ford must be proud of the part which their member has played 
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in promoting the cause of popular education, aud in enabling us 
to realise to-day the aspirations of Wordsworth : 

O for the coming of that glorious time 

When, prizing knowledge as ber noblest wealth 

And beet protection, thìs imperiai Realm, 

While she exacts all^ance, shall admit 

An obUgation, on ber part, to teach 

Them who are bom to serve ber and obey ; 

Binding berself by statnte to secure 

For ali the cbildren wbom ber soli maintains 

The rudimente of letters. 

But Professor Williamson would urge the action of the State 
beyond that of teaching merely '• the rudiments of letters." He 
pleaàs for nothing less than the support of a complete system of 
scientific instruction. Not that he asks the Government to 
found new scientific insti tutions ; but he seeks support for those 
already in existence. Educational grants should be limited, he 
maintains, to those in ati tutions which show, by their work, tbat 
they are worthy of such support — those which, when tested by 
officiai inspectors, prove their usefulness and vitali ty. 

We bave sketched this outline from a paper in the Atkenomm 
upon Professor Williamson's inaugurai address : a remarkable 
production of its class, and characterised by the simpìici^^y and 
comprehensivenfess of its teachings. 



ALIZARINE. 

The ordinary course pursued by past Presidents of the 
Chemical Section has been, in the opening address, to give a sketch 
of the history of Chemical Progress during the past twelve 
months ; but in the past year Dr. Russell has deviated 
from precedent, and has limited bis remarks to one particular 
illustration. Dr. Russell couid not bave had a better subject 
than the history of Alizarine — the artificial production of the 
colouring matter found in madder. 

The value of the madder plant as a dyeing material has been 
known for ages, and the plant has consequently been cultivated 
wherever it would grow with success. India, France, Italy, 
Holland, South Germany, and Turkey, are the portions of the 
globe from which the supply for the English market is obtained ; 
and it appears that about one-half of the entire quantiiy grown 
is used in the United Kingdom, this quantity having, a few 
years ago, the estimated value of 1,284,989Z. The attempt to 
grow the madder plant in JEngland has usaally failed, and, 
where successful, has proved unprofitHble, from the much larger 
amount of land being required to produce the same quantity 
than is necessary elsewhere. These facts give great importance to 
the introduction of an artificial substitnte. The colouring matter 
which is obtainable from the madder and its allied plants is 
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Talued especially for the easewithwhich calicò and cotton fabrics 
can be dyedwith it. Nearly ali the pink, purple, and black 
colours seen on printed calicoes are obtained by its use ; and, 
as the newly-discovered aniline dyes are more adapted for 
colouring silk and wool, the madder dye has, up to the present 
time, not been superseded, but has been gradually increasing in 
Talue. Now, howerer, this is likely to be changed, as the arti- 
ficial production of the substance is steadily gaining ground ; 
the colouring matter itself has rectìived the name " Alizarine." 
This substance, however, curiously enough, does not exist in 
the plant as such, but is the product of a partial decomposition. 
A substance named Eubianic Acid, or, as Dr. Eussell calls it, 
Kubian, is found in the madder root, and this, on keeping, or 
treatment with hot water, splits up into Alizarine and glucose. 
This Alizarine has been examined carefully by several chemists, 
and its constitution had been pretty nearly made out some time 
before a thought of its artificial preparation had occurerd. Two 
thing» are exceedingly striking in the history of this artificial 
colouring-matter, as set forth in the address : the one is, the 
very great vaine which the atomic theory has to chemists, es- 
pecially when building up new compounds, or endeavouring to 
recognize the relation which one group of compounds bears to 
another group; and the other, the great results which often 
accrue from this building up or synthetical mode of working. 
Without the help and guidance of the atomic theory, certainly 
no connexion would have been discovered between Alizarine and 
Anthracene, the hydro-carbon contained in coal-tar, and now 
the source of ali the artificial product. 

In his address Dr. Eussell sketched very succinctly the 
different stages by which this analogy was proved, and its 
perusal must set many thinking whether it is noji quite possible 
to build up other and stili more complicated bodies, which until 
now have been recognized as solely the product of animai and 
vegetable life. The names of Schunck, Strecfcer, Kekulkó, 
Graebe, and Liebermann, as the investigators most nearly con- 
nected with the history *of this substance. Alizarine, suggest to 
US that the German chemists are in advance of their English 
confrères in this work. Great credit is, however, due to our 
countryman, Mr. Perkin, for rendering the production of the 
artificial Alizarine profitable. Graebe and Liebermann had cer- 
tainly produced from anthracene a substance identical in every 
■way with the naturai Alizarine, but this was only accomplished 
by the use of a costly re-agent, bromine ; and if this had proved 
the only method of production, artificial Alizarine would have 
remained simply a chemical curiosity. Mr. Perkin, however, 
was able to dispense with bromine, and to use one of the cheapest 
and most abundant of chemical re-agents, sulphuric acid; and 
thus the discoverer of aniline violet or mauve added to his other 
triumphs that of being the man to place in the hands of the 
manufacturer an abundance of a dye that had hitherto been ex- 
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pensìve on account of ìts sparse cultivation. Dr. Kussell paid 

a well-deserved compliment to Mr. Petkin for the energy and 

ability which he has displayed in the investigation of these 

artìficial colouring matters. The success attendìng the intro- 

duction of this artìficial product is complete, and the quanti ty of 

naturai madder imported ìs daily getting less, and its vaine is 

also decreasing rapidly. The study of colouring matters "was 

formerly placed outside the limit of the chemist's investigation^ 

but the reward in more than one direction which has followed 

patient working on these substances will go far to stimulate 

research upon them, and, as Dr. Russell well remarks, " Now 

the chemist can Compete with Nature in its production, which . 

colouring matter "will foUow next it is impossible to say ; but 

Booner or later that most interesting one, scientàfically and prac- 

tically, indigo, will bave to yield to the scientific chemist the 

history of its production." 

The source from which most of these new colouring matters 
are obtained is somewhat surprising, but, when considered, cer- 
tainly very satisfactory. Ever since the manufacture of illumin- 
ating gas &om coal began, the manufacturer has always found 
himself possessed of a number of by-products of a more or less 
wasteful nature. The vaine of some of these has been gradually 
appreciated, but others bave had to be disposed of at a consider- 
able sacrifice. Since, however, the discoveiy that from benzol 
ali the aniline colours could be obtained, the vaine of that body 
has immensely increased, and, as the greater bulk of it is ob- 
tained from the tar of the gasworks, Sie sale of that substance 
has become profitable ; and now, as the demand for artificial 
Alizarine increases, the vaine of its parent, hydro-carbon anthra- 
cene, also contained in the tar to the extent of about one per 
cent., will likewise increase. Nothing can give more satisfaction 
to the chemist than the doing away with what are called waste 
products, and eveiy step in this direction is a matter for con- 
gratulation. 

Dr. Russell's address will be very acceptable to those who 
like to see sound practical results grow out of the chemist^s 
researches, while among chemists themselves it cannot but be 
recognized as strong evidence in favour of theoretical chemistiy. 
Dr. Russell supplies also an apt illustration to some of the 
remarks in the P^esident*s inaugurai address. (See p. 142.) 



NITBOUS OXIDE GAS. 

Miss Ida "Wtndham, a lady who had resided at the 
Manor-house, Seaton, died lately while under the influence of 
Nitrous Oxide Gas administered to her by Mr. J. T. Browne 
Mason, a dentist practising at Exeter. It appears that, accom- 
panied by Dr. Pattinson, her medicai attendant and brother-in- 
law, deceased went to Mr. Mason's to have her teeth examined. 
Mr. Mason advised her to bave a large upper tooth drawn, and 
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at her nrgent request administered tlieNìtrous Oxide Gas, which 
has been adopted by Inany dentista instead of chloroform. Dr. 
Pattinson remained while the operation was being performed. 
After a few respirations it was noticed that the pulse was be- 
coming rather weak, and the inhalation was stopped. The 
patient had not become insensible, however. Mr. Mason endea- 
Youred to extract the tooth, but the paìn was so great that he 
was oblìged (and agaìn at Miss Wyndham's desire) to adminìster 
the gas a second time. The operation appeared to be perfectly 
successful and the tooth had been drawn, when snddenly the 
patient's features became livid, and it was at once apparent that 
something was wrong. The assistance of Dr. Drake was imme- 
diately procnred, and everything was done to restore conscious- 
ness, but without resnlt, and in the course of a few minutes the 
patient died. The evidence of Dr. Pattinson showed that up to 
the day of her death Miss Wyndham had enjoyed excellent 
health, and Dr. Drake agreed with Kim that neither before nor 
after death were any symptoms of organic disease observable. 
Dr. Drake attiri buted death to paralysisof the respiratoiy organs, 
caiised by the inhalation of Nitrons Oxide Gtas. Both- medicai 
men were of opinion that eveiy precantion was used by Mr. 
Mason, and Dr. Drake said there was nothing to indicate that 
Miss Wyndham was nota proper subject for an ansesthetic. The 
jury retumed a verdict of " Homicide by Misadventure," and 
fully exonerated the dentist from blame. — Times, 



COMPOSITION OF THB «COINAOE. 

De. Odlino, President of the Chemical Society, read a paper 
" On the Preparation of Standard Trial Plates to be used in 
Verifyingthe Composition of the Coinage." After giving a sketch 
of the Tariation in composition of the Engtish gold and silyer 
coins from the earliest tìmes, he noticed the yarìous trial plates 
which had been prepared since 1660, shoinang that they some- 
times varied considerably from the standard of 916*66 parts in 
1,000 for the gold, and 925*0 for the silTer. He then proceeded 
to describe the process employed, and the difficulties to be over- 
oome in the preparation of the new «tandard trial plates. These 
were exhibitod, and also a magnificent specimen of pure crystal* 
lised gold. ' 

NEW BLUE VYE, 

HoFFMAK has^tely prepared a new Blue Dye from azo-di- 
phenly-diamine by heating equal weights of the pure azo-base 
and of hydrochlorate of aniline to 160 degrees C. for four or five 
hours with a doublé weight of alcohol in a sealed tube. A pasty 
blue dye is formed, but it is not equal to the analìne blues. — 
J, C, Boume^ Illtistrated London News. 
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CHBMISTBY OF BONE. 

Some valuable contributions to the Chemistry of Bone, by 
Messrs. Maly and Donath, bave been laid before the Academy 
of Sciences of Vienna, and are reproduced in the Journal fur 
%rnktÌ8che Ckemie, The authors conclude that the phosphate of 
lime exists merely in a state of intimate mechanical association 
•wìth. the organic matter, and not in the form of a chemical com- 
bination. 

TRANSFOBMA.TION TS YEAJ9T. 

M. Pasteub has read before the Académie des SciencQs a note 
in reply to M. Trécul concerning the transformati on of the spores 
of PeniciUium glaticum in yeast, which was the subiect of a com- 
munication from M. A. Trécul on December 8. M. Pasteur states 
that he has repeated the experiments, taking the necessary pre- 
cautìons, and that the transformation has not been produced. 



STUDIES ON BEEB. 



M. L. Pasteur has explained to the French Academy a new 
method of brewing it and rendering it unchangeable. The author 
considers the spoiling and souring of beer to be due to germs, 
and suggests methods for preventing their access or destroying 
them during the processes of brewing. 



CITRATE OF MAGNESIA. 

Mb. John Mittbb, public analyst for Southwark, icontradicts 
the statement made in a letter to the Umes that true Citrate of 
Magnesia is insoluble in water. He can at his laboratory demon- 
strate to anyone holding this opinion the absurdity of his views 
by making true citrate of magnesia in his presence, or by showing 
him a sample which he can obtain through the Messrs. Howard. 
He says the true citrate of magnesia is used in France, and in 
commenting on it the Jottrnal de Pkarmacie says : " Ce citrate 
est soluble dans l'eau." He complains that the post of public 
analyst to a number of districts is sufficiently onerous without 
the holder being continually obliged to defend himself firom 
attacks based on palpable chemical errors. He adds that every- 
one interested either in trade misrepresentations and adultera- 
tions, or disappointed in obtaining public analytical appoint- 
ments, seems to consider the public analyst fair game both for 
attack in the newspapers, or through vestrymen, who are some- 
times induced to act on mistaken premises, or by anonymous 
threatening letters. In condusion, he says that he has himself 
been subjected to such annoyances, but in his case the attacks 
fall harmless, as he feels confident that the public will support 
those who are endeavouring to do their duty by carrying out 
the proTisions of an Act unfortunately hedged round with legai 
difficulties. 
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SUNLIGHT POS THE SICK. 

Db. "William H. Hàio£0N1>, in discussing the Sanitary In- 
fluence of Light, observes that the effects of defìcient light upon 
the inmates of hospital wards and sick chambers have frequently 
come under his personal observation. Most physicians know 
how carefuUy the attendante upon the sick endeavour to exclude 
every ray of light from the apartment ; and it must be admitted 
that the members of the profession are often fully as assiduous 
in this pespect. That the practice, except in some cases of actual 
disorder of the brain and other parts of the nervous system, is 
pernicious, he is well satisfied. During the early yegirs of the 
late war he visited the camp and hospital of the regiment 
stationed in West Virginia. Eeportshad reached General Rosea- 
crans' headquarters that the sickness and mortali ty were some- 
thing frightful, and he was ordered to examine minutely into ali 
the circumstances connected with the situation of the camp, the 
food of the men, &c. Among other things he found the sick 
crowded into a small room, from which the light was excluded 
by blinds of indiarubber cloth. They were as effectually bleached 
as is celery by the earth being heaped up around it. Pale, 
bloodless, ghost-like looking forms, they seemed to be scarcely 
mortai. Convalescence under such circumstances was almost 
impossible, and doubtless many had died who, had they been 
subjected to the operation of the simplest laws cf nature, would 
have recovered. — Britisk Medicài Journal, 



PEPSIN IN OYSTBBS. 



It appears from some experiments made by Mr. E. H. Haskins 
{Boston Medicai and Surgical Journal), that raw Oysters contain 
pepsin enough to digest themselves. No wonder oysters agree 
with most dyspeptics. — London Medicai Record. 



PASSAGB OF OASES THROXTGH THE TISSUES OF FLANTS. 

M. M. A. Babthblemy has been making some very interesting 
experiments " On the Passage of Gases through the Membra- 
naceous Tissues of Plants.'^ The leaves of certain varieties of the 
Begoniacese, which are thin on the living plant, are reduced 
during winter to the condition of a pellide indued with elasticity. 
Those were employed as coUoid membranes, and Graham's ex- 
periments were repeated, and compared with the films of caout- 
ctouc by M. Barthélemy. These experiments prove the dialysis 
of carbonic acid by the living plant through the cuticle of leaves, 
in a manner precisely bimilar to the endosmose of membranes, 
or of porous vessels, in the experiments of Dutrochet and Dehé- 
rain. The details will be found in the Com^tes Bendus^ Nou 77. 
'^AthenauTìit 
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AB8ENIC IN THB HOUSEHOLD. 

As ATsenical odour havÌDg occasionally been observed dtirìng 
the buming of green wax tapers or similar articles, Mr. T. Bolas, 
of Channg-cross Hospital, was induced to examine seyeral sam- 
pies of green tapers, Chrìstmas candles, and so forth, wìth the 
yiew of ascertaining what colourìng matters were used in their 
manufacture. Of thirteen samples one only contained arsenic, the 
majority befng coloured with verdigris, and two samples were 
tinted with nltramarìne green. Thè arsenical tapers were of 
the kind usually employed in houses for lighting gas, and one 
taper, weighing 17*69 grains, was found to contain 0*276 grain 
of arsenious acid. Now, considerìng the extreme sensitiveness 
of some people with regard to arsenic, especially when this poison 
enters 'tne system by the respiratory organs, it will be obvious 
to ali tìiat it ìs highly improper to nse a volatile poison like 
arsenic, even though the quanti ty employed is small, for colour- 
ing tapers or other similar articles intended for buming in houses. 
The case of a Chrìstmas-tree briUiantly illuminated with arsenical 
candles may be taken as an extreme instance of the danger likely 
to arise from this source. A short time previously Mr. Bolas 
had occasion to examine a sample of wall-paper containing 27*53 
grains of arsenious acid fn a square foot, and in this case the 
poison was so loosely fixed that a very slight attrition sufficed 
to detach a portion and diffusa it through the air as a fine dust. 
— Lancet 



FBOMFT BBMSDIES FOB ACCIDENTS AND POISONS. 

Wb have received a copy of a veiy useful chart, prepared by 
Mr. W. H. Hyett, F.R.S., and containing plain directions what 
to do in cases of poisoning, drowning, accident, and the like, 
tmtil medicai aid arrives. Charts of a similar description hare 
been previously constructed, and some of them are highly valu- 
able ; but that of Mr. Hyett differs from ali others in being 
entirely divested of technicalities, so that it is intelligible to any 
person who can read and understand common words. The author 
suggests that his chart should be pasted on cardboard, and hung 
up conspicuously and loosely, ready to send out in a moment, in 
country schools or vestries, dock or railway offices, factories and 
private houses ; and he says that its first object is to prevent 
the frequent, and perhaps fatai, mistakes into whìch, before the 
arrivai of a doctor, the inexperienced are apt to fall ; and that 
its second objéct, in cases where life may depend on an imme- 
diate remedy, is to point out such as are most usually at hand. 
The emergencies enumerated include hanging, drowning, still- 
birth, suffocation from foul air, lightning-stroke, injury from 
intense cold, sunstroke, choking, bleeding at the uose, broken 
bones, severe wounds, bnms and scalds, &c., and the effects of 
almost ali common poisons — among which carbolic acid, which 
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has lately proved fatai to severa! persons, receives fall notice. 
The directions given are throughout sound and trustworthy, and 
are calculated to render good service on the oceasions to whìch 
they refer. The chart is published by Triibner and Co., and is 
sold for the benefit of the Gloucestershire Eye Institution. 



À STJBSTITUTB FOB QUININB IN AFBICA. 

A coBBBSPONDENT of the Tìmes having attended to the man- 
grove-tree as an indìcator of the presence of disease mortai to 
the European, relates this experiment on the properties of the 
above tree : — 

" Years ago, a friend of mine was detained on dnty at a 
dreary out-station of Sierra Leone. He had doubtless heard 
and recoUected that the juice of the tree was an antidote em- 
ployed by the native doctors of India in the counteraction of the 
bite of venomons snakes ; and biassed thus by a certain vein 
of thought, he could not perhaps well understand why the juice, 
proved to be therapeutic in one direction, shouid not also be 
converted to some good purpose in Africa. After submitting to 
much trouble, and after meeting with numerous failures, he dis- 
covered that by boiling the bark of the tree he got a decoction 
which he fancied supplied the place of quinine. At any rate 
his tests went so far as to demonstrate this, that ali the men — 
for he had a few troops under his charge — to whom he gave the 
liquor remained free from fever, but that those to whom he did 
not give any of it were sufferers in the usuai way. 

" If my memory fail me not, he gathered the bark at that 
season of the year when the tree was about to bud or to put 
forth fresh shoots — when, in truth, the sap was rising ; but he 
was removed from the station and ordered to England before he 
had quite satisfied himself that he had added a new light to the 
brilliant firmament of medicai science. 

" It is possible that the hint curtly thrown out bere may be 
useful to a sharp member of the staff under Sir Garnet Wolse- 
ley, and may provoke an opportunity of maturing an idea which 
had only begun to germinate, 

**I remember well that we were wont to talk over the chances 
of laying the foundation of a decent fortune by bringing a fresh 
oommodity into the market not unlikely tosupersede the expen- 
sive alkali, quinine ; and I went the length of begging an 
officer quartered at Bathurst — now dead and buried there, poor 
fellow — to send me home a boxful of the bark cut off the man- 
grove-trees which infest the Gambi a ri ver. My friend, however, 
is dead, and I am no nearer a grand commercial achievement 
than what is'identified with the prospects of (as he signs himself) 
a Director of the African Barter Company." 
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VULCANISED INDIABUBBBB, 

At a meeting of Civil Engineers at Aachen, Herr Hasenclever, 
of the chemical works, Rhenania, at Stolberg, communicated the 
results of analyses which were made on vulcanised indiarubber, 
pipes and other materials intended to be used at these works. 
They contained invariably from 40 to 60 per cent, of foreign 
minerai substances. The ordinary test for good indiarubber, 
that it has a specific gravity of 0-986, and swims upon water, 
no longer holds good, as frequently cork and fine sawdust is- 
mixed up with it, and owingto the deterioriation of indiarubber 
articles their technical use seems far more restricted than should 
be suppoBed. Good quality being the first requirement for 
technical use, the price should be a secondary consideration ; how- 
ever, rubber of an inferior quality may be usefully employed as 
packing rings in steam pipes, when the admixed minerai sub- 
stance will bave little influence. The discovery that india- 
rubber, when heated, will combine with sulphur, was made by 
Professor Liidersdorf. of Berlin, 40 years ago, but. was practi- 
cally utili sed by Mr. Goodyear for indiarubber shoes in Eng- 
land and America. The vulcanising process differs much in the 
quantity of sulphur employed, and the heat and length of tiijie 
to which the products are exposed in the vulcanising chamber, 
and many features of the process are not yet clearly known, 
such as violent explosions. The vulcanised indiarubber is 
coloured by means of various substances — red by an admixtùre 
of antimony ; black, by pine soot,; white, by white lead or sul- 
phate of barytes, which is also used to increase its weight. The 
influence of the sunlight and the air, which will harden the 
indiarubber when it is exposed to them for a long time, is well 
known, but not yet sufficiently explained. — Engineering. 



NEW CHLOBINE PBOCESS, 

'A NEW process has been invented for the production of 
Chlorine-by passing muriactic-acid gas through a furnace» with 
certain suitable adjuncts. M. Ressie du Mothayalso efFects the 
same object by passing muriatic acid gas through a retort con- 
taining black oxide of maganese heated to redness, when a de- 
composition takes place into chlorine gas and watery vapour. 
The manganese is afberwards recovered by passing over it a 
stream of air, and it may thus be used over and over again. 
The process is rather a complex one ; but none of the substances 
acted upon are wasted, but are in every case recovered and made 
available for future use. __^__ 

OA.SBS IN ABTEBIAL BLOOD. 

" Des Gaz dxt Sano " is the title of an elaborate memoir, 
contributed jointly by Dr. Mathieu and M. V. Urbain to the 
oxurent number of the AnncUes de Chimie et de Physiqtte, The 
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authors describe in detail their experiments on the various con- 
dìtìons which eifect the propoption of gases dissolved in arterial 
blood, a similar question, with respect to venous blood, having 
been previously discussed by M. C. Bernard. The principal 
points to which attention is direct ed in the present memoir 
are effects of repeated bleeding on the gaseous contents of the 
blood ; the differences in the blood-gases, according as the fluid 
is drawn from this artery or that ; and the influence of external 
temperature and atmospheric pressure on the character and 
quantity of the gases held in solution in the blood. — AthencBum. 



TEANSPABENT PAPEB. 

The Journal of Applied Science informa us of a German 
invention for the above. Good writing-paper, saturated with 
benzine, and then coated "with a rapidly-drying varnish, 
prepared of boiled bleached linseed oil, 20 Ib. ; lead shavings, 1 
Ib. oxide of zinc, 6 Ib. ; and Venetian turpentine, J Ib. These 
are mixed and boiled for òight hours. After cooling and straining, 
6 Ib. of white gum copal and J Ib. of gum sandarac are added. 



QPrUM-SMOKING IN NEW YORK. 

The opìum-smoker always lies down when indulging his 
habit, and gives ali his attention to the process of inhaling the 
fumes of the drug. Before opium can be use by the smoker it 
has to be prepared most carefuUy by persons skilled in its con- 
coction. It is reduced from a solid to a liquid form by boiling 
with a small quantity of water, and when ready for the pipe 
looks like a thin paste or thick, muddy mollasses. The 
opium pipe consists of a reed about an inch in diameter. The 
aperture in the bowl which admits the drug is not much larger 
than the head of a pin. One-hundredth part of an ounce is ali 
that can be smoked by a beginner. Old débanchéSf however, can 
use from a quart,er to a third of an ounce daily. An old opium- 
smoker invariably blows the fumes through his nostrils, and 
very oflen absorbs them in his lungs. The opium pipe must be 
lit with great care, and always by the steady flame of an oil 
lamp. The small opening in the the bowl is held in the flame, 
and the light is drawn into the reed. After the opium is ignited, 
the process of smoking is very short ; only one or two whiiFs ain 
be taken, and in this way, lighting and smoking, scores of per- 
sons, inhabitants of the city, spend hour after hour, never ceasing 
iintil they drop oiFinto the death-like stupour which is the aim 
of ali opium-smoking. Those persons who become addicted to 
the use of the poison seldom live to be more than 60 years of 
age ; most of them die within five years after they have reached 
that stage in which they can consume a third of an ounce a day. 
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Rateai Pìst0r]j^ 

ZOOLOGY, 



Fbofessob Allman has read to the Brìtish Assocìation the 
ìntroductory address of the Section — a general review of the 
preseut aims andobjects of Biologi cai Science. It was acorious 
proof of the way in which new ideas fQter down into the com- 
munity, and become accepted as it were by a kind of acdìmatiza- 
tion, to hear the doctrine of evolution poetically expounded and 
applauded, as the speaker with an earnest eloquence, which had 
a peculiar kind of fascination about it, showed how this doctrine 
brought into a rational conyergence ali the hitherto scattered 
lines of biological investigation. It implies a considerable 
change in popular opinion, that the acceptance of the doctrine of 
descent should seem to require no sort of defence, and, in fact, 
that not much should need to be said in its support; but there 
was a tone of such gentle persuasion from the opening of the 
address to its dose, and the difficulties that stili stand in the 
way of accepting the validity of the evolution hypothesis to the 
fuliest extent were so dispassionately treated, that the antago- 
nism of even a crader state of popular feeling could hardly ha ve 
failed to be disarmed. On the one band, evolution was the 
highest expression of the fundamental principles established by 
Mr. Darwin, and depended on the two admitted faculties of 
living',beings — hereditary, or the transmission of characters from 
parents to oifspring, and adaptivity, or the capacity of having 
those peculiarities modified in the offspring. On the other band, 
the continuity of organic forms had in few cases been made out 
so successfully as it had been by Professor Huxley in the caseof 
the borse. Then, agaìn, the first appearance in the earth's crust 
of the various classes presented itself in forms which by no 
means belonged to the lowest or most generalized of their living 
representatives. Finally, while the recapitulation of ancestral 
foi-ms had much probability, and harmonìzed with the other 
aspects of the evolution doctrine into a beautifuUy symmetrical 
system, it was one for which a sufficient number of actually 
observed facts had not yet been adduced to remove it altogether 
from the region of hypothesis. The suggestion which was 
thrown out at the end of the address, that life has had more 
than one starting-point upon the earth, and has flowed down, in 
several streams, bere and again becoming extinguished ; and the 
belief in spontaneous generation might obviously found on the 
hypothesis that there had been many points at which life had 
started upon the earth, that Professor Allman expressed bis con- 
vìction that no valid evidence had yet been adduced to lead to 
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the belief that inorganic matter had become transformed into 
living, otherwise than through the agency of a pre-existing 
organism. It might be, however, that physical forces, manifest- 
iag themselyes thróugh the organisable protoplasm, become 
converted into the phenomena of life, and that the poet had un- 
consciously enunciated a great sdentific trnth when he spoke 
of— 

Gay lizards glitterìng on the walls 
Of ruined sbrìnes, bnsy and bright, 
As though they were alive witb ligbt. 

Professor Newton read the Eeport of the Close-time Committee, 
which was very unfavourable to recent legislation. Small birds 
appear to require no protection, while on the other hand it was 
urgently needed in the eves of the naturalist for the rarer wild 
fowl, the mimbers of which are in many places, owing to ineyit- 
able causes, very much reduced, and which must consequently 
without protection in many localities speedily become extinct. A 
lively discussion foUowea, in which, amongst other speakers, 
Miss Lydia Becker ràther quaintly Jamented the impossibility of 
getting reasonable attention from the Legislature for the wrongs 
of small birds, women, and poor children. Mr. Lankester then 
read the Report on , Zoological Stations. Photographs of the 
handsome building which Dr. Dohm had succeeded in erecting 
in the grounds of the Ville Reale at Naples were shown, and a 
list was given of the various Governments and Universities, in- 
cluding that of Cambridge, which had supported Dr. Dohrn by 
renting tables in the laboratoiy which forms part of the station 
for the use of their students. The munificence of an American 
capitalist, in supplying Agassiz with the means of founding a 
similar establishment at Buzzard Bay, was also made by many 
speakers the text of the suggestion that English capitalists in 
our great manufact\iring towns might perhaps do something 
equally useful for naturai science in Éngland. 

Professor Balfour read the Report of the Committee for ob- 
serving the Effect of the Denudation of Forests on the llainfall 
of Scotland. The opinion was pretty generally expressed that 
the observations which the Committee proposed to undertake 
were over far too limited an area to give any result. The re- 
mainder of the meeting was occupied by a paper * On the Flora 
of Bradford,' which gave an interesting account of the vegetative 
physiognomy of the neighbourhood. Next was read Mr. Bland- 
ford's interesting paper * On the Fauna of Persia.' The animala 
of this country belong mainly to the desert type, with an infusion 
of Indian forms in the south, and of European to the north. It 
is remarkable, however, that, while the lion in Persia is only 
found in the southern portion, the tiger is confined to the forests 
of the shores of the Caspian. Locai papers on the Birds and 
Mosses of the West Riding occupied the attention of the section 
for some time. Oneof the advantages of the visits of the British 
Association to dififerent parts of the country is undoubtedly to 
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briog the locai naturalìsts ìnto contact with those wlio bave 
made themselves authorities in different branches of naturai 
history. 

The concluding paper was one of an interesting character. 
Mr. Lankester had notieed the occurrence of a peach-coloured 
film in a neglected jar, containing fluid, in bis laboratory. It 
proved to be produced by one of the problematical organisms 
known as Bacteria. These include a number of very diflFerent 
forms, which bave been described as distinct from one another. 
Mr. Lankester found examples of nearly ali of these in the fluid 
he examined ; and he inferred with great probabili ty, from the 
uniformity of their colouring, that they were ali phases in the 
life-history of one species. This constitutes a great step in our 
knowledge of these obscure but, physiologically speaking, ex- 
ceedingly important organisms. 



"WILD BEASTS IN INDIA, 

The number of persons destroyed by -wild beasts forms an 
extraordinary feature of Indian life. Rewards are offered by the 
Government for the killing of these animals, but stili the loss of 
life is veiy great in some districts, and in others it is less onljr 
because goats are abundant, and the wolves prefer kids when they 
can get them. No less than 14,529 persons lost their lives by 
snake bites in 1869, and in 1871 there were 18,078 deaths re- 
ported as caused by dangerous animals of ali classes ; but Dr. 
Fayrer is of opinion that systematic retums would show that 
there are more than 20,000 deaths annually from snake bites. 
The inhabitants of the border lands between jungle and cultiva- 
tion are kìUed and eaten by tigers in such numbers as to require 
the perious attention of the Government. A single tigress 
caused the destruction of 13 villages, and 266 square miles of 
country were thrown out of cultivation. Another tigress killed 
127 people in 1869, and stopped a public road for many "weeks. 
Athird killed 108 people in thethree years 1867-69. In Lowep 
Bengal alone 13,401 human beings were killed by wild beasts in 
six years, and 40 in South Canara in the single month of July 
1867. The Chief Commissioner of the Central Provinces has to 
report 946 persons killed by tigers in three years ending with 
1869. There are difficulties in the way of extirpating tigers ; 
the natives regard the man-eating tiger as a kind of incarnate 
and spiteful divi ni ty whom it is dangerous to offend, and it 
is the desire of a few in India actually to preserve tigers for 
sport. Mr. Frank Buckland has suggested an organised de- 
struction of the tiger cubs in the breeding season, and the 
attraction of fuU-grown tigers to traps by means of valerian, of 
which tigers (which are only gigantic cats) are exceedingly fond, 
— Tirties, 
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A RACE OE DWA.11FS. 

The Geographical Society of Italy has received from Alexandria, 
with the news of the death of the explorer Miani, and various 
ethnological objects, two living individuala whom he had for- 
■warded of the tribes of the Akka or Tikku-Tikki, and whom 
the learned traveller had bought of the King Munza. These 
individuals — of whom one is 18 years old and 40 inches in 
height, and the otherJG and 31 inches -high — are stated by 
Miani to belong to the race of dwarfs described by Herodotus, 
and recently re-discovered by the German explorer Schweinfurth, 
who described them carefully. They are pot-bellied, very thin- 
limbed, and knock-kneed, spherical and prognathous crania, very 
long limbs, copper skins, and crisp, tow-like hair. — London 
M&iical Becord, 



SQUALUS SPINOSTJS, 

On October 9 the fishermen of Durgan, in Helford Harbour, 
observed a fish new to them, which had been caught (with a ^d. 
hook) on the preceding night near its entrance. Congers had 
been numerous, but suddenly ceased to bite. The fish (a spinous 
shark) had been hooked in the corner of its mouth, out of the 
reach of its sharp teeth and had wound the line may times round 
its body, which was 7 ft. in l^ngth, and 30 in. in girth, being 
longer and more slender than one sent to the Royal Cornwall 
Institution 38 years ago. The back, sprinkled over with spines, 
was of a dark grey colour, the belly nearly white. The lobes 
of the liver were 4 ft. in length. In the stomach was a partially 
digested dogfish, 2 ft. long. The upper lobe of the tail was 
muscular and long, perhaps to aid its ground feeding ; the lower 
lobe more marked than in Dr. A. Smith' s drawing, as given by 
Yarrell, and entirely unlike that of the Filey Bay specimen. 
Twelve hours or more after its capture, when ali extemal 
si^ns of life had disappeared, the writer was surprised to 
observe the regular pulsations of the heart. 

Prof. Huxley has not observed a correspondence between the 
mass and large convolutions of the brain of a porpoise and its 
intellectual power. 

" Several years ago," says the writer, a herd of porpoises was 
scattered by a net, which he had got made to enclose some of 
them. It was strong enough to catch tigers if set in the Straìts 
of Singapore, across which they sometimes swim. The whole 
" sculle " was much alarmed ; two were secured. — Nature, 



FOBMATION OF EOOS. 



Mb. Rat Laitcesteb, at the meeting of the British Asso- 
ciation, discussed some interesting points as to the nature 
and mode of formation of eggs, in connexion with hìs observa- 
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tions on the egg of the cuttle-fish, Lóligo. Every egg is origi- 
nally a small corpuscle of protoplasm, like those which build up 
the tissues of animals ; but it acquires additional substance, and, 
in some animals, for ìnstance birds, becomes very large before 
ìt is laid. The additional substance differs in its character in 
different animals. In Apus four originai egg-corpuscles fuse and 
form one Qg^ — from which one embiyo developes. In most 
cases the Q^g grows in the ovary by receiving nutrition from the 
blood. But in many cases — ^in birds, fishes, and in cuttle-fish — 
the egg is contained in a capsule, vhich is lined ivith living 
corpuscles ; and these are continually multiplying by division, 
and pass from the capsule into the egg to increase its bulk. 
This Mr. Lankester had demonstrated by sections in the case of 
Loligo. So far he agreed with Professor His ; but he did noi 
find that these corpuscles remained alive and helped to form the 
embryo cuttle-fish. The egg oiLoligOy when laid, was a pgrfectly 
homogeneous mixture of albuminous matters — of a, the oliginal 
egg-corpuscle ; ò, the corpuscles from the capsule ; and e, the 
male spermatozoa. From this mixture there segregated at first 
to one pole plastic matter, which broke up into corpuscles form- 
ing a cap (yolk-cleavage). Outside this cap of cleavage-cor- 
pusclos other large corpuscles then made theìr appearance by a 
new and independent process of segregation (free cell-formation); 
and these became branched, forming a deep or middle layer in 
the embiyo, whilst the cleavage-corpuscles spread over them at 
a higher level. Dr. Anton Dohrn and Dr. Carpeuter made some 
remarks on this subject, the latter gentleman taking the oppor- 
tunity to describe his own observations on the egg-capsules of 
the dog-whelk made twenty-five years ago, which he seemed to 
think were not well known, and had a hearing on the present 
subject. Mr. Lankester explained that he had studied the eggs 
both of the dog-whelk and of other Gasteropods ; that he did 
not agree with Dr. Carpenter's view of that matter, and that it 
had no relation to the mode of growth and development of the 
egg of the cuttle-fish. — AtheruBum, 



THE TESTE. 

Dr. Sillin has lately published a compact little volume on 
** The Teeth in Infancy and Age," in which we find this popular 
ezplanation of toothadie : — 

'' The commonest, or acute, toothache is inducedthus : in the 
centre of eveiy tooth is a cavity corresponding in shape to that 
of the tooth itself, and into this cavity passes through a minute 
aperture at the end of each root, a branch of a nerve, an artery, 
and a vein ; when, either by mechanical injury or decay, this 
cavity becomes exposed to the air's action, the blood thickens or 
coagulates to an extent beyond the capacity of the vein to 
remove in the naturai way ; inflammation ensues and pain com- 
mences, at first slightly; more blood is pumped in at eyery pulso 
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of the heart, through the branch of the artery, and the hard 
material of which the tooth is fonned being unyielding, a pres- 
sure is set up on the walls of the cavity and its contents, ìn- 
duding the nerve. This pressure is Increased at every pulse 
"with the greatest precision, causing intense and hourly-increasing 
pain. This is what is known as acute tootha<che. Another very 
common but less painful kind of toothache is that arising from 
inflammation of the root and the socket in which the tooth is 
situated. This disease generally commences with a feeling of 
the affected tooth being somewhat longer than its fellows, 
causing more or less pain on dosing the jaws. Great pain is 
sometimes caused by a particle of food, or even by the tongue 
pressing against it, the contact òf hot or cold water causing the 
sufferer to start with a paroxysm of intense pain. After a con- 
siderable duration of suffering suppuration commences, a boil is 
formed on the gum covering the roots, which in a short time 
bursts, the pain gradually subsides, and the patient congratulates 
himself on being rid of his enemy. This is, however, a great 
mistake. A fistulous opening remains, through which on eTery 
apposition of the teeth. or on the pressure of food, a small 
quantity of pus is forced into the mouth and consequently 
swallowed, causing the breath to become intolerably offensive 
(a condition generally unknown to the sufferer), and originating 
numerous constìtutional disarrangements and complicalions." 



BIBDS AKD THEIB FOOD. 

SouB ìnteresting ìnformation relating to the ravages of 
insects was given by Mr. C. O. Groom Napier to the House of 
Commons Committee of last session, on the protection of wild 
birds. In 1872 the caterpiliars of the brown-tail moth were so 
numerous as to defoliate the trees of a very large part of the 
south of England. The alarm was so great that public prayers 
were offered in the churches that the calamity might be stayed. 
The poor were paid Is. per bushel for coUecting caterpiliars* 
webs, to be burnt under the inspection of the overseers of the 
parish j and fourscore bushels were coUected daily in some 
parishes. The brown-tail moth is a beautiful little white insect, 
about an inch in espanse of wings. Mr. Napier noticed that 
in 1853 it defoliated about 20ft. of a hedge near Parkstone, 
Poole; and in 1856 the caterpiliars riddled and deprived of 
their leaves two plum trees in his garden at Lewes, one of which 
died. The caterpillar of the gamma moth is one of the most 
injurious to garden plants ; it principally feeds at night, and, 
concealing itself by day, is unperceived. The gamma moth 
overran France about a century ago, and devoured a very large 
proportion of the crops, but fortunately the com was not 
attacked. The antler moth is sometimes extremely destructive 
to grass crops. Mr. Napier once saw millions of these on the 
Wrekin, and in the foUowing summer the grass of that moun- 
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tain was in a miserable state. The lackey moth is yerj destmc- 
tire to Albert plantations, cherry orchards, and othep tree 
plantations. The buff tip, the cabbage moth, and the small 
ermines, are very destfuctive to the leaves of fruit trees and 
garden shrubs. But, on the other band, the benefite derived 
from the labour of some insects should not be overlooked ; some 
species feed only on noxions weeds, and others prey on stili more 
noxious insects. One of the greatest friends of the agiiculturist 
is the family of ichneumon flies, which lay their eggs in the 
bodies of living caterpillars, in which they are hatched, thus 
destroying them ; although the caterpillar, after being " ichneu- 
moned," has stili a voracious appetite. The caterpillars which 
feed on the cabbage eat twice their weight in a day ; the larvae 
of some of the fleck flies eat a much larger proportion than this. 
The productive powers of insects vary very much. Some lay 
only 2 eggs ; others, such as the white ant, 40 millions, laying 
them at the rate of 60 a minute. The queen of the hive bee is' 
capable of laying 50,000 in a season ; the female wasp 30,000. 
The majority of insects however, lay but about 100 ; in general, 
the larger the insect, the fewer eggs it lays. Most insects bave 
2 generations in the year ; some bave 20 ; others take seven 
years from the tìme the egg is laid until their naturai death in 
a perfect state. But probably not above 6 per cent, of the eggs 
laid become perfect insects. Among the flies the daddylonglegs 
is one of the most destructive, especially in France ; it feeds on 
the roots of grass, and Mr. Napier in 1859 noticed meadows in 
La Manche devastated by it. The starling is a bird most useful 
in destroying these larvae, and those of the borse and cattle flies. 
The orthopteris insects, of which the locust, grasshopper, and 
cockchafer are examples, are very destructive. The numerous 
species of grasshoppers lessen the amount of our grass crops. 
Locusts are seldom found in England now in sufficient numbers 
to do any damage, but they bave done considerable damage bere 
in former generations. Their greatest enemies are the starling 
and the rose-coloured pastor, which follow them in flocks and 
decapitate them by hundreds. The beetles are immensely 
numerous, as regards species. In 1574 the cockchafers gathered 
in such numbers on the banks of the Sevem as to prevent the 
working of the watermills. On another occasion, in Gralway, 
they formed a black cloud that darkened the sky for the distanoe 
of a league, and destroyed the vegetation so completely that 
summer seemed turned into winter. They made a noise resem- 
bling the sawing of wood. The people, tlieatened with famine, 
were obliged to devour them. In 1804 they were alarmingly 
numerous in Switzerland. The female lays about 30 eggs ; in 
six weeks they are hatched. They live from three to four years 
in the larvse state. The first year they do not do a great amount 
of damage ; but in the second year tliey attack the roots of ali 
plants within their reach. They offcen min the crops of com, 
lucerne, strawberrìes, and various plants on which man depends 
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for food. In a field of 29 acres in Franco, above 43,000 larr» 
were found — quite sufficient to destroy the entire crop during 
the season. Our insectivorous birds are diligent in destpoying 
the larvse of insects, but they will not do ali that is required ; 
hand labour is also needed. Mr. Napìer ìs of opinion that the 
extensive diffasion of information on the habits and means of 
destroying our more noxious insects would be the means of 
saving millions of pounds' worth of valuable food every year. 
He saysthat in the United States the importance of this subject 
is felt, and almost every State has a Government entomólogist, 
whose business it is to make inspections and reports of the 
ravages of insects, and show the remedy. In France Govern- 
ment retums were published, from which it appeared that the 
damage done in Nprmandy by the cockchafers alone amounted 
to 25 million francs. A law was passed in France a few years 
since for the protection of birds. Not, however, that ali birds 
are to be welcomed ; the sparrow does more harm than good, by 
feeding so much on green crops, and the wood pigeon does much 
mischief. But on the whole Mr. Napier is certain our birds do 
a great deal more good than harm. 

BBEBDINQ OSTBICKBS. 

A PAPER appeàrs in the Bvlletin Mensuel on tìie Breeding of 
Ostriches in captivity, contributed by Capt. Crepu,'who has 
kept several pairs of these birds. His observations throw much 
light on the naturai history of the ostrich. 



MOBTALITY AMONG DBEB. * 

M. CoMBEB describes the mortality which has seized the 
deer and other animals in King Victor Emmanuel's park at La 
Mandria. The calamity is attributed partly to over-crowding 
and partly to the want of shelter and proper protection. In 
' 1866, when the park and grounds were carefully culti vated, 13 
deaths occurred. In 1873, the park being ' left in its naturai 
state, 172 deaths are recorded. — NcUwre. 



GABBIEB-PIGEONS FOB WAB-TIBIB. 

The Paris Liberté states that " the Fortifications Committee 
has adopted a decision upon the interesting question of military 
pigeon-houses, which General Cissey, when Minister of War, 
had referred to it for consideration. The conclusions recom- 
mend the formation of an extensive pigeon-house in the grounds 
adjoining the Jardin d'Acdimatation, the director of which in- 
stitution will be intrustsd with the rearing of carrier-pigeons. 
The Government is to keep there during the next five or six 
years 6,000 pàirs of pigeons for breeding purposetì. Bach 
fortress is to possess a military pigeon-house, constructed upon 
a model which is stili under consideration, and each pigeon- 
house will contain 1,000 birds. There are to be established also 

L 
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two general stations to meet the eventualityof another ìnTasion, 
and 60,000 pigeons will be kepi at these stations. We must 
remember that the Germana bave anticipated us in this matter, 
and that Metz and Strasburg bave been for a yearpast connected 
with the fortresses of the German Empire by a system of carrier- 
pigeons." ^____^ 

CBOCODILES ÀJSm FISH. 

Db. DaT, in bis Beport on the fisheries of India, gives an 
interesting notice of the extent to which Crocodiles will destroy 
Fish. There are two distinct genera of crocodiles in India. 
The first of these is the true fish-eating crocodile ( Gravialis 
GangeticuSy Gmelin), which attains upwards of 20 fb. in length, 
and is found in the Indus, the Ganges, and other largo rivers. 
This species has a long and slender snont ; it is usually timid 
of man, excepting when the locality where its eggs are deposited 
in the sand is inyaded. It does not appear to feed on carrion, 
but fish, turtles, and tortoìses form its diet. In 1868 it was 
deemed one of the sights at Cnttack to watch these enormous 
reptiles feeding below the irrigation weir, which was impeding 
the upward ascent of the breeding fish. Their long brown 
snoiits woald be seen rising to the surface of the water, with a 
fish cross-wise in their jaws. Their finny prey was flung np 
into the air by a toss of the head, and descending head foremost, 
fell into the captor's comparatively small mouths. They are 
very proli flc. A single gun has been known to destroy 69 out 
of one brood in three honrs' shooting. But some fishermen, 
^hen asked whether they ever kill the crocodiles, at once pro- 
tested against snch a course. Their argument was, "Are we 
not both ofthe fish-destroying races, and how could we be so 
cruel as to slaughter them ?" As to the destruction committed 
by these creatnres, they merely remarked that they would them- 
selves do the same if they could, and in this undoubtedly they 
spoke the truth. However, it is not to be expected that fisher- 
men should bestow their time in destroying young crocodiles, 
and they do not carry guns to shoot the fuU-grown animala. 
Neither will the native sportsmen waste their ammunition on 
crocodiles which are of no use to them when killed. The means 
proper to reduce their number are to offer rewards for the des- 
truction of their eggs. 

The common crocodile (CrocodUua palvstns) also abounds in 
India, and though usually termed man-eaters, they assist in 
depopulating the waters of fish ; and it is only when the finny 
tribes or carrion are scarce that they will attack the larger mam- 
mais, including man ; but, having once tasted blood, they appe?^ 
to be eager to do so again. In some of the irrigation canals 
one or more of these creatures may usually be seen below the 
locks, where there are pools stocked with fish, and when the 
latter fail they will turn their attention to the cattle. Dr. Day, 
in 1868, noticed four below a large weir at Cuttack; six weeks 
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aflerwards they had ìncreased to nine, besides many littLd ones ; 
and he calculated that the fish they were then consuming day by 
day would be worth more than 22 rupees. Hìb suggestion to 
give five rupees apiece as a reward for the destruction of these 
animals was disregarded ; and sapposing those nìne crocodìles 
had not increased, and that the young ones never lived to grow 
up, they would stili have consumed fish to the value of 2,873/. 
in the three and a-half years to the middle of 1872, ali which 
might have been avoided by an outlay of 45 rupees at the tìme 
referred to. But the ravages of crocodiles are not conflned only 
to the fish. Compelled by hunger, they will help themselves ta 
cattle, or else feed on human beings ^ho may approach in- 
cautiously near the water. Thus, there is a hole on the Biver 
Nuna to which crocodiles in the dry season will resort. Of 
course the fish in such pools are soon exhausted, and in 1868 
these monsters carried off five adults. So also near the Baropa 
"Weir two women and one borse were devoured by crocodiles in 
a single month. Their one redeeming quality is that they are 
the naturai scavengers of the riyers. This, however, is only true 
of the common crocodile; and as the fisheries of India are 
deteriorating, these large fish-eating reptiles ought to be ener- 
getically reduced, as they are no loi^er required in such numbers 
as before, even if we concede full force to the arguments of 
those who are for maintaining the balance of nature on every side. 
— Land and Water, 



EGOS OF CXTTTLEFISHBS. 

Mr.. Henbt Lee, F.L.S., writes in Land and Water: — " I des- 

cribed three weeks ago th© spawning at Brighton of an Octopus, 

and the manner in which she gently nurses her cluster of eggs 

as in a cradle, in the boat-shaped or trough-like membrane of 

one of her arms. She stili continues to attend to them 

with the utmost care, seldom leaving them even for an instant 

ezcept to take food, which, without a momentarv abandonment 

of her position, would be beyond her reacdi. fiere again the 

old naturaUst of Stagira was not quite correct in his opinion. 

He asserts that while the female is incubating she takes no food„ 

and consequently becomes weak and exhausted, and reduced in 

size. In Uie tank with our specimen are seven others of her 

species, and to supply them with food about 25 living shore 

ciabs {Carcintis manas) are daily tosseA into it. Although she 

so seldom leaves her nest she generally obtains her share of these, 

and I bave seen her seize with ber suckers, and draw toirards 

her three at a time, one by each of three of her arms. Their 

shells are soon crushed and broken up by her powerful beak, 

and when she has devoured the contents the hard dèbris is cast 

out of her den. Although Aristotle was mistaken in supposing 

that the female octopus does not take food during the period of 

the development of ber ora, I think he was right in believing 

l2 
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that her anxiety for her progeny, and her tmpemitting care of 
them, teli injurìonBly upon her health. A sitting hen bird loses 
flash while hatching her eggs, and I sometimes fancy that onr 
lady octopns show» signs of diminishing bodily vigonr. Her 
respiration at times appears to be laboured. When the water is 
ìnhaled (I use the -word ìntentionally, for the animai breathes 
the oxygen contained in it) at the open part of the mantle-sac, 
the siphon-tube, at its orìfice, is often drawn forcibly inward ; 
and when the pair of bellows of the body dose, the same open- 
ing of the tabe is distended to its fuHest capacity bythe outrush 
of the exhaled water. The female octopns often turns the mouth 
of the tube, as the fireman does the nozzle of his hose-pipe, so 
as to direct a Jet of the ex-current water on her eggs— for what 
purpose I am unable to say. My opinion is that no actnal 
mcubation is necessary, and that it does not take place. I 
believe that the attention of the mother to them is for the pur- 
pose of guarding and protecting them from injury, and prevent- 
ing them being devoured by fishes and by others of her family, 
possibly by her own husband. Until lately neither I nor any 
living naturalist knew anything of the eggs of the octopus, nor 
of its breeding habits ; but at ìntervals, for many years past, I 
bave found the eggs of the Sepia and Loligo in early stages of 
their development, and bave hatched them out, without any 
assistance from their parent at the sea-side by merely suspend- 
ing them in a tank or tub, and changing the water frequently. 
The same was done by my deceased friend, John Keast Lord, at 
the Brighton Aquarium last year, and is now again in progress 
there with the ova of both these species. In some of the grape- 
like eggs of the Sepia, which were brought in a fortnight ago, 
the young cuttles bave since advanced considerably towaids 
perfection of form. At first the little animai has the head and 
eyes disproportionately large, but gradually acquires a greater 
resemblance to its parent. If the black integument be removed, 
as one would skin a grape, it may be seen moving in the fluid 
which fills the egg. Cut down to the little living grape-stone 
nnder water, and awày it will swim, with ali its wits about it, 
and in possession of ali its facnlties, with as much facility and 
self-possession as if it had considerable knowledge of the world. 
It sees and avoids every obstacle, and if you take it out of the 
water, in your band; the precocious little beggar, not a minute 
old, will spurt its ink ali over your fingere. You may tame an 
old cuttle-fish, and it will leam to know that you are a friend, 
and intend to do it no harm ; but the youngsters are as shy as 
human babies, and regard every one but their mother as an 
enemy." _ 

THE STICK-FISH, AND THE HABITS OF 8EA-FEVS. 

Mb. Coote M. Chambebs has most kindly presented to the 
British Museum a specimen of the Stick-flsh, from English Bay, 
Burrard's Inlet, British America. The specimen was placèd 
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«lire, immediately it was caught, into a tm tube, filled wìth a 
solution of arsenìc and salt. 

Mr. Cliambers observes that the Stìck-fish are only to be 
found in Burrard's Inlet, EDglish Bay, Brìtish Columbia, f' It 
has only one bone in it, and appears to live on suction, and ìb a 
great prey to dog-fish." Furtier: "I would mention that in 
summer only can they be caught. They are found to the least 
depth of £rom 30 to 40 fathoms ; they move about rapidly in the 
water, and when brought to the surface move for a few seconda 
Uke a snake, then make a dait as swift as lightning, and dis- 
appear."— July 23, 1873. 

Unfortunately, the specimen did not arrive in a good state for 
exhibition. The greater pait of the animai poition had been 
washed oflF, probably by the motion of the solution during the 
transit ; only about a foot of the flesh, which was loose on the 
axìs, and the thick, swollen, naked, club-shaped base without 
polypes, remained ; but it was in a sufficiently good state to 
aiford the means of determining its zoological situation and of 
examining its microscopical and other zoological characters. 

Mr. Chambers's specimen is the animai of the axis, or stick, 
described as OateoceUa aeptentrionalis (Ann. and Mag. Nat. Hist. 
1872, Ix. p. 406), and it proves that the axis belongs to a kind 
of PennattUaf or Sea-pen, nearly allied to the long Sea-mshes 
named Pavonarius quadrangtifaris, found on the West Coast of 
Scotland, and is evidently the same animai as Pavonaria blakeiy 
described by E. E. C. Stearns. The idea of its being a fish, 
which seems so generally entertained by the people of British 
Columbia, is clearly a mistake, though one of the observers sent 
a figure of the Sea-pen, with mouth and eyes like an eel (!), 
which is copied in Nature, voi. vi. p. 436. 

The habi£s of Pennatulada are very imperfectly known, and 
not at ali understood. Dr. Johnston observes, in the British 
Zoophytes^ voi. ii. p. 160, that the fishermen believe the common 
Sea-pens, which they cali " coxoombs," are fixed to the bottom, 
with their ends immersed in the sand. 

Osteocella. — The complete polype mass very closely resembles 
Pavonaria qyuidrangvlarisy as figored by Johnston ( " British 
Zoophytes, t. xxxi.), from Professor Edward Forbes's draw- 
ings ; but the animai is entirely coveredwith calcareous spicules, 
and the axis is cylindrical, hard, and polìshed. ^ 

The Pavonaria quadran^tUaris, according to Professor Forbei, 
" lives erect, its lower extremity, as it were, rooted in the slimy 
mud at a depth of from 12 to 15 fathoms." Mr. Darwin, who 
observed a species on the coast of Patagonia, which he called 
Virgìdaria Patagonica, says : " At low water hundreds of these 
zoophytes may be seen projecting like stubble, with the trun- 
cate end upwards, a few inches above the surface of the muddy 
Band. When touched or puUed, they suddenly draw themselves 
in with force, so as nearly or quite to disappear. By this action, 
the lughly elastic axis must be bent at the lower extremity, 
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where it is naturally slightly curved, and I imagine it is by this 
elastìcity alone that the zoophyte is enabled to rise again 
through th© mud." 

Bohadsch, as quoted by Johnston, says that Pennattda svim 
by means of their fins, which they use in the same manner that 
fishes do their fins. Ellis says : " It is an animai that swims 
freely about in the sea, many of them having a muscular motion 
as they swim along." And, in another place he tells us, that 
•'these motions are effected by means of the pinnules or feather- 
like fins, which are evidently designed by nature to move the 
animai backwards and forws^s in the sea, and consequently to 
do the office of fins." Mr. Clifton describes the Anstralian 
species as swimming rapidly in shallow water ; and the American 
naturalists ali seem to agree that the Stick-fish, OsteeceUa 
septentrionalis of Burrard's Inlet, which has only a slight crest of 
polyps, and not prinna, or fins, as Ellis calls them, swims about 
like a fish, and is eaten by the dog-fish. 

There seems to be no doubt that the Sea-pens and Sea-rushes 
live in groups together, erect and sunk in the mud, and that 
they are sometimes found swimming free in the sea ; but the 
question is, are the free specimens those that bave been dis- 
turbed by the waves and currents, and do they afterwards 
affix themselves in the mud ; or are they vagrant specimens that 
live for a time, and then die, or are eaten by fish, thetp strug- 
gling being mistaken for swimming ? Dr. Johnston observes, that 
when the Sea-pens are placed in a basin or piate of water, he 
never observed a change of position, but they remain in the 
same place and lie with the same side up or down, just as they 
ha ve been put in. We abridge these details from a very inter- 
esting paper in Nature. 



FACTS ABOUT SNAXB-BrFES. 

De. R. DETTirr writes from India that in Madras, in 1870-71, 
the number of human lives said to bave been destroyed by beasts 
of prey and poisonous snakes was 2,225, and the number of 
cattle 5,314. The rewards paid for killing tigers, &c., amounted 
to 2,51 U. Only 21. 14». was spent in rewarding the destruction 
of snakes. But an officiai return for the year from Aprii 1, 
1872, to March 31, 1873, shows a very diflèi^ent state of things. 
In March, 1872, seventy-four snakes were destroyed in the whole 
Presidency, and the reward of two annas, or Sd. for each poison- 
ous snake, amounted to ISs. 6d. But month by month the 
serpenticidal zeal of the population was more and more aroused, 
till, in March 1873, the number of snakes destroyed was 425,057, 
and the rewards not less than 5,31 3Z. 4». 1^. Taking the year 
as a whole, the number of snakes destroyed in the Presidency 
was more than one million and a quarter, and the money paid 
in rewards was 15,728/. 16». 9c?., which numbers would bave 
been trebled had erery part of the Presidency been equally 
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zealous. The Madras G-overnment seems to have repehted of 
its liberality, and to have thought that even snake-killing might 
be too dear; tberefore, by an order dated May 28, 1873, they 
have restricted the reward to cobras only, and have fixed it at 
one anna, or lld. per cobra. It was alleged that some of the 
natives used to breed cobras on purpose to get the rewards ; but 
considering the immense quantity of land which seems not to be 
culti vable profitably for human food, and which is covered with 
prickly pear and other wild plants, there really seems to be no 
limit to the number of snakes which might be captured. Veiy 
few cases of snake-bite in India are seen by European or medici 
authorities. The poison is too rapid. We get. an incidental 
glimpse occasionally, from indirect sources, of the details. For 
instance, in the Beport of the Society for the Propaffation of the 
Gospely a poop Christian thus describes the death of bis daugh- 
ter: — "Three months after her marriage, in a field in the 
wilderness, a snake bit her, Her husband dragged her towards 
home as far as he could. Her legs were cut by the stones, and 
bleeding. When he could carry her no longer, he laid her near 
a thicket, and ran for help, but the ants had begun to eat her 
face before he could return." It must in candour be said that 
some authorities consider the accounts of the numbers of men 
and animals destroyed by snakes very much exaggerated, and 
afiOlrm that maay women and others who are murdered are said 
to have died from snake-bite. On this point we can oflFer no 
opinion. Certain it is that nothing is more rare than to hear of 
Europeans bitten. — London Medicai Journal, 



THE MICBOSCOPE. 

In Der Naturforcher has appeared a usefiil résumé, by Mr. 
W. Archer, of recent observations on Parasitic Algse, followed 
by Dr. Klein*s Contributions to the Anatomy of Auerbach's 
Plexus in the Frog and Toad ; and this by a valuable series of 
observations by Professor Lister on the Naturai History of 
Bacteria, in wluch a study of the life of Bacteria under diflferent 
circumstances as regards the fluid in which they grow, shows 
that their general appearance, size, and shape, depend in great 
measure on the fluid in which they areJgrowing, their removal 
from one to another fluid causing them to take on quite a differeht 
form, and their replacement the reassumption of the originai 
condition. Many important facts are to be leamed from this 
paper. _____ 

THE HONEY-BEE. 

At the Canterbury meeting of the East Kent Naturai History 
Society, Major Munn brought no less than twenty-four live young 
of the Honey-bee. and gave practical demonstrations of the 
foUowing fact: — Major Munn proceeded at once to give very 
strong evidence in favour of the fact that the queen beo does 
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not and cannot stÌDg. The most conclusive evidence in faronr 
of this fact "was afforded by the handling of the queens both by 
the M^or himself and by other members of the Society ; for in 
no case did these iasects sting ; not from a want of wiU to do 
80, however, since they were seen to put out their stings and 
attempt to inject their poison into the hand which held them 
in capti vity. But in no case were they able to penetrate with 
the sting the skin of the human body. Major Munn then re- 
ferred to the comparative structure of the sting in the queen 
and worker bees, held as affordingan explanation of the inability 
of the queen to sting. As shown by Mr. George GuUiver, jun., 
the sting of the worker is very sharp, straight, and provided 
with from eight to ten barbs, while the sting of the queen is 
curved, much blunter, and provided with but few barbs. It 
haying been stated that the queen bee is unable to sting, the 
question naturally arises, "But how does she kill her rivai, since 
it is a well-known fact that two queens will fight like game- 
cooks?" This question the Major proceeded to set at rest prac- 
tically by putting two queens together in a glass bottle, in order 
that their fighting might be witnessed by the Society. During 
the fight, which was watched with the most intense interest, each 
queen was seen to attempt to disable her rivai as much as possible 
by means of her powerful mandibles, an account of the structure 
01 which had been given by Major Munn. At the same time 
she feels about with her sting, which is totally unable to pene- 
trate the integument of her rivai, till she finds one of her 
spiracles — that is, one of the respiratoiy apertures of her rivai — 
through which she injects her poison, with a rapidly fatai ^ect, 
into the respiratory system. 

During the progress' of the fight. Major Munn gave a most 
amusing account of the tricks of Thomas Wildman, who fiourished 
towards the latter part of the last century, and had at that time 
the reputationof havingthe most surprìsingcommand overbees. 
He was accustomed to exhibit himself, surrounded with bis bees, 
before the king and divers of the nobility. "Thus fortified, 
bulldogs bave been set at him by bis own desire, when he re- 
pulsed them by' detaching one or two bees, to the astonishment 
of ali who bave seen him." He was offered 100 guineas as a 
reward if he would disclose the secret, which he refused to do. 
AÌ1 the tricks of this man were explained by Major Munn. 
Wildman's apparent command over bees was simply owing to 
bis using only queen bees, and these could not sting him. 
Possessed of this secret, he could handle the bees fearlessly, and 
detach them against the dogs, who, when the insects were 
entangled in their hair, were frightened by their buzzing. — 
Land and Water, 

THB ZOOIiOOICAL SOCIBTY's MENAGEBIB. 

Thb Beport on the additions made during December 1873 
called special attention to a female Onager, or Wild Ass, and a 
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pair of the new Japanese Storks (Ciconia Boyciana). Also to a 
pair of the Spotted Wild Cat {Felis torqtcata of Jerdon). Dr. 
A. L. Adams exhibìted and made remarks on the Horns of a 
feral race of Capra hircus, from the Old . Head of Kinsale. 
Lettera aud commanications were read : by Mr. F. L. Sclater, 
on the species of the genus Synallaxis, of the family Deudro- 
oola^tidse : the specimens of this difficult group in nearly ali the 
prìncipal collections of Europe and America had been examined, 
and the existence of fifty-eight species ascertained, besides three 
of which the types were not accessible, and which vere considered 
to be doubtful, — by Mr. Gr. Busk, on a New British Polyzoon, 
proposed to be called Hippuria Egertoni, after Sir Philip Egerton, 
who had discovered it growing npon the carapace of a specimen 
of Gonoplax angvlatìis^ dredged up at Berehaven in the course 
of last summer, — by Mr. A. Sanders, on the myology of Phryno' 
soma coronatum, — from Dr. J. E. Gray, containing a description 
of the Steppe-Cat of Bokhara, which he proposed to designate 
Chaus cazulatuSf — by Sir V. Brooke, Bart., on Sclater's Muntjac 
and other species of the genns Cervulus. In pointing out the 
disti nctions which characterige the three existing species, Cer- 
vtdus mhntjacy C. Sdateriy and C. Beevesii, the author showed 
C. Sclateri, the species of most northern range, to be intermediate 
in specific characters and size between the two others. Sir 
Victor pointed out an advance in the specialisation of the tarsus 
of Cerv^ulus not hitherto observed. In this genus the navicular, 
cuboid, and second and third cuneiform bones were anchylosed 
together and formed one single bone, the first cuneiform being 
represented by a very small and separate bone, — by Sir V. 
Brooke, Bart., on a new Species of Deer from Persia, a pair of 
horns of which he hadreceived from Major Jones, H.B.M. 
Consul at Tebreez in Persia, and which he proposed to cali 
Cervua Me^opotamicua, — by Major H. H. Godwin- Austin on some 
birds obtained by him in 187^73 along the main water-shed of 
the Brahmaputra and Irrawaddy rivers : of these, ten were con- 
sidered as newto science, viz., Sitta Nagensis, Gamdajc galhanuSf 
G. alhosupercUiariSy Trochalopteron dneraceum^ T. virgatum, 
Actinodura Waldenif Layardia robiginosa^ Prinia rufvXa, Cisticola 
munipurensiSj Munta sttbundulatay — by Mr. Garrod, upon the 
morbid symptoms presented by the Indian Ehinoceros that had 
lately died in the Society's Gardens, and upon certain points in 
its anatomy, — ^by Mr. E. C. Reed on the Chilian species of the 
coleopterous families Cicindelidse and CarabidsB. 



SELKWORMS. 



A FBEioHT car loaded with silkworms' eggs lately passed 
over the Pacific Bailroad from San Francisco to New York. 
They were from Japan, and were consigned to a Paris house. 
The weight of the eggs was 9^ tons, and they were ralued at 
over ;3^2,OO0,0OO. They were packed upon leaves, layer upon 
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layep, and placed in air-tight tin boxes, which were again en- 
closed in matting, while the car was kept carefuUy darkened 
and at a temperature below freezing-point. 

In the Chronig^ de la Société cTAoclimatation, M. Euimet 
ptates that by feeding silkworms on vine-leaves he has obtained 
8ilk of a fine red colour ; and that by giving the worms lettuce- 
leaves they have produced cocoons of an emerald-green colour. 
M. Delidon de St. G-illes, of Vendée, has also, by feeding silk- 
worms — during the last twenty days of the larva period — on 
Tine, lettuce, and nettle-leaves, obtained green, yellow, and violet 
cocoons. 

THE DBFTHS OF THE SEA.''^ 

It was not until about thirty years ago — so new is the whole 
subject — that men began even to suspect the existence of a deep- 
water world. No life, they held, could exist in that total dark- 
ness, under a pressure of water so enormous that, as Dr. "Wyville 
Thomson says, a man at 2,000 fathoms' depth would bear on his 
body a weight equal to 20 locomotive engines, each with a long 
goods train loaded with pig iron. Had they known likewise 
that living creatures down below would have to contend with 
ali but freezing cold, they would have seemed to themselves even 
more justified than they actually were in their mistake. 

It is difficult at first to conceive this certain rule when we 
apply it to water under immense pressure. "We fancy that 
water, in that case, must stiffen or harden, forgetting that it 
remains, being ali but incompressible, as liquid as eyer, and 
that its particles, as far as we know, slide as freely over each 
other at 6,000 fathoms' depth as at the surface. 

A slight sketch of the graduai discoveries of the teeming life 
of the Deep Sea may not be without interest ; and ali the more 
because the truth showed itself, as most truths do, not suddenly 
and once for ali, but with forecastings and hints given, and 
sometimes given in vain, to those who, with minds preoccupied, 
were not prepared to see what nature was trying to make 
them see. 

As late as 1 869 men were acquiescing in the theory of the 
late lamented Edward Forbes — that in the zone of deep-sea 
corals, supposed to reach only some 100 fathoms down, the in- 
habitants of the region " became more and more modified, and 
fewer and fewer, indicating an approach towards an abyss where 
life is either extinguished or exhibits but a few sparks to mark 
its lingering presence." If Edward Forbes had lived but a few 
years more, with what hearty delight would lie, above ali men, 

* The Depths of the Sea, An account of the general resulta of the 
dredging cruises of Her Majesty's ships " Porcupine " and " Lightning,'* 
during the summers of 1868, 1869, and 1870, under the scientific directioa 
of Dr. Carpenter, F.R.S., J. Gwyn JefEreys, P.R.S., and Dr. Wyville 
Thomson, P.R.S. By C. Wyrille Thomson, LL.D., &c. London, Macmillan 
aiid Co. 1873. 
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have welcomed the discovery that he was quite mistaken ! Yet, 
before his time, a significant hint or two had been sent up out 
of the nether darkness. As early as 1818 Sir John Eoss, taking 
soundings in Bafi&n's Bay in 1,000 fathoms, had brought up, 
among other live creatures, a beautiful " Medusa's head " star- 
fish. In 1839-1843 Sir James Clark Ross had brought up 
numerous species of live animals from 270 fathoms in the 
Antarctìc Ocean, and among them a shrimp (Idotea Baffini), 
supposed to be peculiar to the Arctic Seas — one of the first 
instances — many more have been found since — of the remark- 
able range of similar forms at the bottom of the ocean through 
many parallels of latitude and longitude, whichis to be eiLplained 
by the uniformity of the conditions under which they live ; uni- 
formity in the materials of the sea-floor, and in the low tempera- 
ture of the water overlying it. In 1845, again. Henry Goodsir 
—one of the martyrs of science, for his body nòw lies amid the 
Arctic ice with Sir John Franklin and his crew — brought up in 
Davis Strait out of 300 fathoms *' a capital haul," as he phrased 
it, of living creatures, of at least four of the lower animai sub- 
kingdoms. Then foUowed that series of attempts to sound the 
North Atlantic Ocean, so honourable both to the Government 
and the Navy of the United States, which ended in the laying 
down of the Atlantic Cable. By Brooke's sounding apparatus, 
jnvented for the occasion, the 2,000 fathom plateau between 
Cape Clear, in Ireland^ and Cape Eace, in Newfoundland, was 
discovered to be bedded almost entirely with fine soft ooze, very 
similar in its composition to our own chalk, and full of the shells 
of minute organisms {Foraimnifera)^ many species of which — 
some 19 out of 110 — ^were found to be identical with species 
fossil in the chalk, and with some in even older rocks; and 
naturalists beheld, with something of astonishment and awe, 
tiny creatures stili living and thriving, who had endured, gene- 
ration after generation, unchanged through coimtless ages, while 
all' around them — living creatures, distribution of land and sea, 
and, it may be, the climate of the whole planet~had changed 
again and again. 

Yet it was considered doubtful — and that by some of the 
highest living autborities — ^whether these atomies had lived 
where they wer© found. It seemed more probable that they 
had floated freely at higher levels, as millions of equally exquisite 
atomies do, and that their shells had sunk to the bottom after 
death. 

Then foUowed, in 1860, Sir Leopold M'Clintock's Sounding 
Expedition to Iceland, Greenland, and Newfoundland in Her 
Majesty's ship Btdldog, with Dr. Wallich as naturalist. In 
his voyage, not only was it made probable that the Foraminijera 
lived in the ooze in which they were found, but starfishes, of 
forms sapposed till then to belong exclusively to shallow water, 
were brought up clinging to the sounding line from the depth of 
1,260 fathoms. In the autumn of the same year a discovery 
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was made in the Medìterranean which far surpassed theprevious 
diecoveries, by Edward Forbes and Captain Spratt, of deep-sea 
life in the Medìterranean at. 300 fathoms. This, strangelj 
enough, consisted in many cases of species belonging to the 
North Atlantic ; for when the electric cable between Sardinia 
and Bona in Africa was taken up for repaìrs by Professor 
Fleeming Jenkins, it was found to be coated with living para- 
sites down to the depth of 1,200 fathoms. Thus was proved 
beyond a doubt the presence of life, abundant, varied, and 
beautiful, in the Mediterranean Sea under the pressure of a mile 
and a half of water. Meanwhile, our Scandinavian cousins had 
not been idle. Professors Loven, Keferstein, and Sars (father 
and son) had proved, both from the Swedish Spitzbergen expe- 
dition and fpom the dredgings of M. Sars the younger, that a 
whole similar world of lower animals existed in the Northern 
seas at a depth reaching to 1,400 fathoms. Next — ^for facts 
began now to accumulate fast — ^M. Barboza da Bocage, Director 
of the Naturai History Musenm in Lisbon, " surprised the zoolo- 
gical world " in 1864 by the news that " glass-rope sponges " 
(Hyalonema), supposed till then to be peculiar to Japan, wero 
Jbrought up by the lines of the Setubal shark fishers, who wer© 
working — ^also a novel fact — in 600 fathom water ; so that their 
sharks always carne up dead, choked and blown-up by the expan- 
sion of the air inside them in the ):apid passage out of immense 
pressure to the freer surface. Just so did the large and novel 
fish which the Challenger trawled the other day off Cape St. 
Vincent in 600 fathoms come up, not with water, but with air 
on the brain, their eyes protruding like globes fpom their heads. 
Looking at ali these rapidly accumulating facts, Professor 
Wyville Thomson and Dr. Carpenter, in the springof 1868, con- 
ceived the pian of those successive Government expeditions, the 
latest of which io that of the Challenger. " The only remaining 
region," it seemed, where the naturali st could find " endless 
novelties of extraordinary interest," was the bottom of the deep 
sea. Thè oscillations of the northern portion of the northern 
hemisphere ha ve not ranged much beyond 1,000 ft. since the 
beginning of the Tertiary epoch — afact from which Dr. Wyville 
Thomson shrewdly drew the inference that a vast area of the 
deep North Atlantic must bave remai ned unchanged by those 
movements, and might, therefore, yield living animals, or at least 
their modified descendants, which had bred on, generation after 
generation, since the days when our chalk was stili at the bottom 
of the sea. The Admiralty, at the instance of the Koyal Society, 
!ent in 1868 the surveying ship Lightnin^^ and, encouraged by 
the success of her trip, lent in 1869-70 the more perfectly 
equipped Porcupitie ; and the cruises of these vessels in the 
North Atlantic, from Shetland and the Faròes to Rockall, and 
the deep ocean to the West and South- West of Ireland^n which 
last area the dredge was successfully used at the enormous 
depth of 2,090 fathoms — then down the coasts of Portugal and 
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Spaìn to Gibraltar, and thence up the Medìterranean as far as 
Messina and Malta, have disdosed a world of new wonders, the 
most startling of which are described in this hook. The prac- 
tical mechanician may find, in the chapteron deep-sea sounding 
and dredging, the details of a whole new art, down to that 
crowning invention of Captain Calver's, worthy of the inex- 
haustible craft of a tme British sailor ; for, finding that while very 
few things carne np inside the dredge, many carne np sticking to 
ite outside, and even to the rope, he " initiated a new era in 
deep-sea dredging " by making fast to the bottom of the dredge 
half-a-dozen deck-swabs, and swept the sea-floor with such 
effect that in one case " not fewer than 20,000 examples of a 
certain little sea-nrchin carne up on the tangles at/)ne haul." 

"The nether darkness, then, so far from being a lifeless waste, 
teems almost every where with creatnres not only more fantastic, 
bnt larger, than their shallow-water cousins ; and the paddler 
about rock-pools and tide-sands ^t watering-places wiU leam 
from this hook that far away at sea, over that 100 fathom line 
to the westward which markis the ancient shore of the European 
continent, are found sea-monsters far bigger, as well as far 
nglier and far more beautiful than were ever transferred to an 
aquarium; that, to giye two instances, the Caprella, "the 
phantom-shrimp,'* which may be found on sea-weed, sitting up- 
right like a monkey, holding on by bis hind claws, and, with 
ghastly grimaces, mesmerizing ali passers-by with bis fore-clawfl, 
sita in like guise upon sponges a mile or two deep in the dark- 
ness — there, however, not a quarter of an inch but three inches 
long ; and liiat the Nymphons — sea-spiders who crawl out from 
under stones, and who, having no body to speak of, carry their 
stomach, for economy of space, packed in long branches up the 
inside of each leg — are found in the depths of the Arctic Sea, 
not, as bere, half-an-inch, but two feet in diameter. 

It is impossible to give even a sketch of the zoological trea- 
sures which bave been brought to light by these cruises of the ■ 
Lightning and Porcupine^ not forgetting those of the Swedìsh 
naturalists and of the yacht Nona, whose owner, Mr. Marshall 
Hall, we hope may be emulated by other yachtsmen. An^ong 
their discoveries are true worms, sea-urchins, star-fish, including 
the magnificent and novel Brimiga, worthily named after the 
goddess Freya's favourite jewel, Orinoids ("stalked flowers of 
living stone "), corals, and above ali sponges of forms either 
new or till now known only as fossil or, strangely enough, as 
inhabitants of shallow water. But the strangest, as well as the 
most beautiful, inhabitants of the deep-sea ooze are the glassy 
sponges, in which the skeleton is composed, not of homy fibres» 
as in the sponges of our dressing-rooms, but of flexible flint» 
often more delicate than the finest spun glass. The best known 
of these is the Venus's fiower-bask^t, or Euplectella, which Uvee 
imbedded in the mud of the seas of the Philippines, supported 
by a glass frill " standing up round it like a Queen EUzabetb'B 
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ruff." Twenty years ago there was but one known specimen in 
Europe. It may be now bought for 30s., or less, in any curiosity 
shop ; and it is strange that this — one of the most exquisite, 
both in form and texture, of ali naturai objects — is not often 
seen, eyen already, as a drawing-room ornament. Equally 
curious, even more puzzling in its construction, is the glass-rope 
sponge, or Hyalonema, which roots itself in the mud by a 
twisted wisp of strong flint needles, somewhat on the principle 
of a screw-pile. So strange and complicated is its structure that 
learned men for a long while could literally make neither head 
nor tail of it, as long as they had only Japanese specimens to 
study. Which was top and which bottom, which the thing 
itself, and which parasites growing on it; whether it was a 
sponge, or a zoophyte, or something else, could not be settled, 
and is in some men's mìnds scarcely settled now. But the dis- 
covery of the same, or a closely allied species, in abundance 
from the Butt of the Lews down to Setubal, on the coast of 
Portugal, where the shark-fishers cali it '* Sea-whip," has given 
our mvans specimens enough on which to make up their minds, 
and has added another form to the list of those common, strangely 
enough, to our seas and to those of Japan. Scarcely less beauti- 
ful and strange are the Holtenias and their cognate forms ; 
hollow sponges built up of glassy spicules, and rooted in the mud 
by glass hairs, in some cases between 2fb. and 3ft. loàg, as 
flexible and graceful as tresses of snow-white silk. 

If any one wishes to gratìfy at once his curiosity and bis 
sense of beauty, let him go up the great staircase at the British 
Museum, and, on entering the second corridor, tum either right 
or lefb to the cases which contain these sponges and other deep- 
sea forms — to which, by-the-by, in the present crowded state of 
the Musenm, ghastly troops of monkeys serve as a foil — and 
there see how Nature is not only " maxima in minimis" greatest 
in her least, but " ptdcherrima in abditis" fairest in her most 
hidden works ; and how the Creative spirit has lavished, as it 
were, unspeakable artìstic skill on low-organised forms, never 
till now beheld by man, and buried not only in foul mud, but 
in the unsightly mass of their owu livìng jelly. 

But so it was from the beginning ; and this planet, with its 
complicated wonders and beauties, was not made for man alone. 
Countless ages before man appeared on earth, the depths of the 
old chalk ocean teemed with forms as beautiful and as perfect 
as those, their lineai descendants, whidi the dredge now brings 
up from the Atlantic sea-floor. — Abridged from the Times. 
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BOTANY. 

BEMABXAELB FLANTS. 

Pbof. La"wson has described to the British Association the 
plants coUected by the voyager Dampier, which are preserved 
in the Sherardian Herbarium at Oxford. A communication to 
Dr. Hooker, from the African traveller, Mr. Baines, gave an 
account of a remarkable tree Aloe, which he had met with near 
Grey Town, in south-eastern Africa. It was about twenty feet 
high, with a trunk two feet thick. Dr. Hooker gave an interest- 
ing account of the Subalpine vegetation of KUima-'njaro, the 
loftiest mountain hitherto discovered in Africa, from a collection 
made by a missionary, Mr. New, who, at the instigation of Dr. 
Kirk, had preserved recognizable specimens of some fiity species 
in a couple of old Cruardians. It was remarkable as containing 
one peculiar plant, hitherto only known fix)m the Cameroons 
Mountains, on the western side of Africa. The general conclu- 
sion, from the examination of the collection, appeared to be that 
South African plants had migrated north of the equator to a 
greater extent than European types had south of it. — Athenaum. 



INNEB LIFE OF FLÀNTS. 

Prof. J. B. Sandekson, M.D., has given to the Royal Society 
an account of his recent discovery respecting the electrical phe- 
nomena which accompany the irritation of certain leavee. It is 
a well-established ££ct that electric currents occur in animai 
muscle, but it has not hitherto been demonstrated that a similar 
principle pervades the vegetable world. The doctrine of pro- 
toplasm and the fundamental agreement as to the cause of con- 
traction in ali living substances are much affected by this new 
discovery, and it is not at ali unlikely that the contracted sub- 
stance both in muscle and in vegetable tissue may be proved to 
be protoplasm. Anyhow, it throws considerable light upon the 
nature of contractile substances in general. Professor Sanderson 
was led to investigate in this direction from a conversation he 
had with Mr. Darwin ; his experiments are simple, and can be 
easily repeated and verified. (See the ejjperiments described at 
pp. 139-41, Mecirical Science,) 



TBEE TILLÀOE AT ISABEL ISLAND. 

1 

Amono the papers presented to Parliament, says the Timea^ 
relating to the Fouth Sea Islanders, is a report by Captain C. 
H. Simpson, of her Majesty's ship Bianche, giving an account of 
his visit last year to the Solomons and other groups of islands 
in the Pacific Ocean. While at Isabel Island, Captain Simpson, 
with a party of officers, went a short distance inland to visit one 
of the remarkable tree villages peculiar, he believes, to this 
island. He found the village built on the summit of a rocky 
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mountain risìng almost perpendicular to a height of 800 ft. The 
party ascended hj a native path from the interior, and found 
the extreme summit a mass of enormous rocks standing np like 
a castle, among which grow the gigantic trees io the branches 
of which the houses of the natives are built. The stems of these 
trees li e perfectly straigbt and smooth, without a branch, to a 
height yarying from 50 ft. to 150 fL In the one Captain 
Simpson ascended the house was just 80 ft. from the ground ; 
one dose to it was about 120 ft. The only means of approach 
to these houses is by a ladder made of a creeper, suspended from 
a post within the house, and which, of course, can be hauled up 
at will. The houses are most ingeniously built, and are very 
firm and strong. Each house "will contain from ten to twelve 
natives, and an ampie store of stones is kept, which they throw 
both with slings and with the band with great force and pre- 
cìsion. At the foot of each of these trees is another hut, in 
which the family usually reside, the tree-house being only 
resorted to at night and during time of expected danger. In 
fact, however, they are never safe from surprise, notwithstanding 
ali their precautions, as the great object in life among the people 
is to get each other's heads. 

CHANGES IN COLOUBINO 1ÌATTBB OF LEAVBS AND FLOWERS. 

Mr. H. C. Sorby has explained to the Naturalists' Club of 
Sheffield some investigations upon which he is now engaged. 
He stated that he had studied the changes that had occurred in 
the Colouring Matter of Leaves and Flowers during their de- 
velopment from a rudimentary to a perfect state, and the con- 
nexion between them and the action of light, and had found that 
there was, apparently, a most remarkable correlation. When 
more and more developed under the influence of light, coloured 
eompounds were found more and more easily decomposed by the 
action of light and air, when they were no longer parts of living 
plants, but dissolved out from them. There was thus, appa- 
rently, some condition in living plants which actually reversed 
these re-actions. He had also found that in the more rudimen- 
tary state of the leaves of the highest dasses, the colouring 
matters corresponded with those found in lower dasses, and in 
the case of the petals of flowers their more rudimentary condi- 
tion often corresponded with some other variety, which thus 
appeared as if due to a naturally arrested development of a par- 
ti cular kind. This principle would, perhaps, serve to explain 
the greater prevalence of flowers of particular colours in tropical, 
or colder regions, and at different elevations. Mr. Sorby is 
about to extend his inquiries, to determine (what he at present 
only infers from the indications of his previous experiments) 
whether light, with a relatively greater amount of the blue rays, 
might not be relatively more favourable to thecryptogamia than 
to the flowering plants. — Athenaum. 
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THE TJSES OF BOBAOE. 

BoHAGE is very abundant in the South of Europe, the Leyant, 
and middle Asia. In the neighbourhood of Aleppo it grows so 
abundantly as to be quite a feature in the landscape ; and, what 
rendere it the more noticeable, the flowers there are larger and 
more intense in colour than with us. Its name is said to be 
taken from cor (heart) and ago (to aflfect) — an eamest of its 
cordial qualities — and some bere advocate that we should speli 
it * corago.' It is indigenous to England ; its favourite localities 
are hìUsides and waste places amongst rubbish. If the reader is 
going to the seaside next autumn, and should choose Southsea, 
let him one fine afternoon take the train to Cosham, walk up 
Portsdown Hill, and he may return home rich with borage for 
his cider-cup and copas. In the days of good Queen Bess both 
the leaves and fiowers were eaten in salad, and the borage, with 
other herbs, was gathered for store, as well as for present use ; 
the dried plant received its meed of praise, for it kept ' seeming 
and savour ali the winter long.' I am told the young leaves 
form no bad substitute for spinach. Some old-fashioned people 
stili use it with honey as a gargle ; and in France it is occasionally 
given for rheumatism and skin diseases, with what success the 
writer knoweth not, and a green colour is made from the 
fiowers. The leaves contain a considerable quantity of nitre, 
which may be proved by holding a bit of the dried plant in a 
flame. The burning will be accompanied by slight coruscation 
and detonation; hence the coolingproperties of the plant. I will 
hazard an opinion that this is the secret of its curative efifects in 
sore throat, &c. The root is employed in making rouge ; the 
tissues of the plant contain gum, and may be used as a demulcent. 
Borage you see is, or might be, a very useful 'weed,' good for 
Bomething else than dder-cup. To those who wish to Canaanise 
their * four acres ' we strongly recommend borage. The bees are 
particularly fond of it; around its blue blossom they love to 
congregate, and if they do not find it at home, are apt to wander 
in search thereof far and wide— many, alas ! never to return ; or 
if they do reach their quarters, die from fatigue on the veiy 
tbreshold of their hives. So ali ye apiarians culti vate borage. 
With regard to its culture, that is not very difficult: the seeds 
should be sown nine inches apart, and the sowing may be in 
Spring or August. — 2%« Fidd, 



CXOVES. 



Tms apice, above ali others, is now attracting the greatest 
attention, and, as is usually the case, when prices of a com- 
modity are advancing, speculators are taking the lead in pur- 
chasing ali that sanguine holders can be induced to offer. There 
has within the last year or two been a great rise in the vaine of 
this article, and another material advance has recently occurred. 
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Increasing scarcity ìb said to be the cause of so estiaordinary a 
movement, and ìt isfeared that the statement is too well grounded 
far any attempt at refutation, either by figures or argument. 
Time was when the Dutch colonists in the East Indies, to prò- 
tect the selfish interests of their commercial classes who traded 
between Holland and Batayia, and to aoquire a grand monopòly 
of the trade in doves, have been known to burn and destroy the 
crops in adjacent countries, saring only their own ; bnt ali such 
"wretched barbarism has long since died out, and we have now 
to contend with disasters that are beyond human power to pre- 
vent. A hurricane in its fury will often lay waste and sweep 
away entire crops, which will take years to renew in the ordi- 
nary course of things ; and while they are beìngreplaoed serious 
losses and inconveniences bave to be borne by both speculators 
and consumers. Somethìng of this sort is at present being ex- 
peri enced, and is traceable to the yiolent cyclone or hurricane 
that swept over Zanzibar in Aprii 1872, which has been till now 
producing a marked efifect on the selling price of cloves. The 
average crop in favourable seasons is very laige, and, after 
sufficing for the wants of the surrounding country, there has 
generally been a liberal surplus remaining over for ezportation 
to foreign parts, Europe taking by far the largest proportion. 
As the elove plant requires several years to mature, and the 
excessive stocks of crops previous to 1872 have been considerably 
worked down, the almost total failure of the supply in that year 
is at length making itself severely felt, and hence it is that the 
market bere has become so extremely buoyant. — Grocer. 



OIOANTIC FUKOUS FBOM THB BANK OF BITOLAND. 

Mb. Alfbbd Smeb, M.K.C.S., found a huge fiingus growing 
parasitically upon the pitch-pine joists of the Bank of England, 
in Threadneedle Street. The entire growth was so large that 
when packed in a box for transit it was as much as two strong 
men could carry. The largest piece was no less than 6ft. Sin. 
in circumference, 7in. thick, and weighed 32 Ib., growing upon 
a piece of joist weighing 6ilb. When we first saw the box our 
thoughts wandered from " bulliard," to " bullion " and we were 
in hopas of a " Batsch** of Agaricus " aureus ;" but the fungus 
tumed out to be Polyporus annosus, Fr., a plant peculiar to the 
Coniferse, and perhaps not uncommon in similar situadons 
beneath floors, &c., as we have already recorded it from the 
coal mines of Wales. The mycelium had completely destroyed 
the wood of the pitch-pine joists, and in the decayed parts we 
found an abundant crop of young cockroaches, spiaers, and 
mites. The fangus was shown at the Fungus Exhibition 
of the Royal Horticultural Society on the Ist of October. — 
Gardeneré' ChronicU^ 
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BEET-BOOT SUGAR. 

Thb manufacture of Beet-root sugar artificially byM. Jouglet 
is excìting much interest in France. The chemical process by 
which this Ì8 efifected is described as compamtiyely simple and 
yeiy economical. The new sugar can be, it is said, produced 
at five francs per 100 kilogrammes ; and M. Jouglet had sold 
his invention to a company, who intend to work ìt commer- 
cially. 

SUCAXZiWUS. 

Dr. P. Mifiisslias contributed a paper to the BuUetin Mensud 
on the acclimatisation of various sorts of Eucalyptus in Algeria. 
The results of the experiments to produce different coloured silks 
go to show that silk-wopms fed on cherry-leaf produce a bright 
chromo-yellow-coloured sìlk, thpse on pear-leaves a darker shade 
of the same colour, those on apple-leaves a nearly white silk, but 
coarser than that of the lalk-worms fed on mulberry-lea^es. 



MUSHROOM FOISOIONQ, 

SoMB useful advice on the subject of Mushrooms was given 
by Mr. Justice Denman in the Central Criminal Court, on the 
occasion of the Grand Jury throwing out a bill of indietment 
against a gardener who was charged with murdering a fellow- 
servant by giving her Poisonous Mushrooms to eat. Although 
there was no reason to suppose that the (prìsoner had any felo- 
nious intention in giving the deceased the mushrooms, yet three 
persons were dangerously poisoned by them, and one of them 
actually died ; the fungi being so much lake mushrooms that 
eyen a skilled witness saw nothing in them to distinguish them 
from those articles of food. Mr. Justice Denman thought it 
was desirable that these facts should be thoroughly well published 
a.nd known. It appeared that mushrooms growing under trees 
were dangerous, because, as he (Mr. Justice Denman) supposed, 
they were fed on decayed roots which were, perhaps, tainted 
with poison. " That being so," added the Judge, " let everybody 
beware of eating mushrooms which grow under trees.'* So many 
persons haye &om time to time come to an untimely end through 
eating poisonous fungi bearingadoseresemblanceto mushrooms 
that perhaps the most prudent course would be for those who 
are unwilling to risk their liyès to abstain from eating mush- 
rooms altogether. In the meantime, howeyer, as there are many 
people who infinitely prefer the chance of a painful death to the 
certain anguish of denying themselves any luxury on which they 
set their hearts, it may, perhaps, be as well to cali attention to 
the foUowing tabulation by Professor Bentley of the general 
characters by which the edible and poisonous species of fungi 
may, as a rule (but not an unerrìng one), be distinguished. 
Edible mushrcoms ; — 1, Grow solitary, in dry e^iiy places ; 2, are 

m2 
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generally white or brownish ; 3, have a compact brittle flesh ; 
4, do not change colour when cut, by the action of the air ; 6, 
juice watery ; 6, odour agreeable ; 7, taste not bitter, acrid, salt, 
or astringent. Poisonous mushrooms : — 1, Grow in clusters, in 
. woods, and dark damp places ; 2, usually with bright colours ; 
8, flash tough, soft, and watery; 4, acquare a brown, green, 
or blue tdnt when cut and exposed to the air ; 5, juice often 
milky ; 6, odour commonly powerful and disagreeable ; 7, having 
an acrid astringent, acid, salt, or bitter taste. It is bést to 
avoid ali fungi which have arrived at their full development or 
show any signs of change ; and by Soaking doubtful fungi cut 
in slices for about an hour in vinegar and afterwards washing 
them in boiling water, they may, it is stated, be rendered harm- 
less. — Fall MaU Gazette, 



THB POTATO DISEASB. 

Mbssbs. Chailles WmTBHBAD^ John Algemon Clarke, Wil- 
liam Carruthers, and H. M. Jenkins, the judges appointed by 
the Royal Agricultural Society to examine the essays competing 
for the 100^. prize offered by Lord Cathcart for the best essay 
on ** The Potato Disease and ita Prevention," presented their 
Report at a late meeting of the Societ/s Council. Among 94 
essays, Hot one has been found worthy of an award ; in fact, had 
anybody really succeeded in combating the disease, he would 
probably have done better with his discovery than by descrìbing 
the modus operandi for 100^. The causes most frequently set fbrth 
in the manuscripts were degeneration of the tuber, fungus on 
the tuber, superabundant moisture and wet weather, Peronospera 
infestans attacking the leaves and stems of the plant, electrical 
action, and unhealthy condition of the plant, induced by the use 
of certain manures. The principal remedies recommended were 
the cultivation of new varieties, use of disease-proof sorts, em- 
ployment of lightning-condwjtors, application of lime as a 
manure, avoidance of specìfied mamures, steeping or kiln-drying 
the tuber before plantìng, dressing the haulm with sulphur, 
chlorine, &c., cutting off the tops on the first appearance of 
disease, growing the potatoes in small clumps or hillocks, bend- 
ing down the haulm so as not to drip over the roots, and tying 
up the haulm to stakes, or cultivating sorts having erect stalks^ 
Evidence in some essays contradicted in nearly ali cases alleged 
results stated in others. The judges have recommended the 
society to grant a handsome sum of money for the purpose of 
inducing some competent mycologist to undertake an investi- 
gation of the life-history of the potato fungus {Peronospera 
infestans) in the interval between the injury to the potato plant 
and the reappearance of the fungus in the following year. Also 
that valuable prizes should be offered for the best disease-proof 
early and late potatoes, the awards to be made after testing the 
competing sorts and their produce diirìng three seasons. — Times^ 
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YIMTAOE OF 1873. 

The grape harvest in France promised to be unusually fine 
last year. How large a share the vineyards take in the produce 
of the country, and to what an extent they form the wealth of 
ali classes, we may judge from the fact that there are 2,300,000 
vineyard proprietprs in the Eepublic. In ali the eunny land of 
France there are only 1 1 Departments which do not grow the 
vi ne ; 20 cultivate the grape for home eonsumption, and 68 for 
export. Most of the fruit is intended for the wine presses ; but 
the best dessert grapes also come from France. The famous 
Chasselas of Fontainebleau are grown in the two little townships 
of Thomery and Champagne, both in the neighbourhood of Fon- 
tainebleau. The vineyards there produce an annual crop of 
about 2,000,000 Ibs., of which the capital consumes atout 
600,000 kilogrammes ; while the rest is exported to England, 
Austria, and even Kussia. The trade in grapes, foreign and 
home grown, amounts in vaine to several million francs a year. 
This, of course, does not include grapes used for wine. — Globe, 



ST. MICHAEL's ORAiraES. 



The British Consul at Sfc. Michael's has sent to the Foreign 
Office, in a recent Report, an account of the value of the fruit 
trade of that island with Great Britain, year by year, from the 
year 1747, when it commenced, down to 1872. The first export 
of oranges thence to this country is recorded in 1751, when 3J 
boxes, at 900 reis per box, amounting in ali to little more than 
3 milreis, were sent. The trade grew and multiplied, and 120 
years afterwards, in 1871, the export comprised 264,925 boxes, 
at 1,610 reis per box, or 426,932 milreis in ali. In 1872 the 
Consul's returns show that there were 266,451 boxes of oranges 
exported from St. Michael's ; their value was 80,705/., and the 
export duty produced 599/. Pine-apples and bananas are also cul- 
tivated. Our own Custom-house returns- state that in 1872 we 
received from the Azores oranges and lemons of the value of 
329,342/. But though Great Britain absorbs almost the whole 
of the foreign trade of the Azores, and imposes no duty upon the 
import of their fruit, these islands treat us with scantcourtesy; 
for whilst Francò and Prussia are allowed an invidious exception 
in favour of their merchandise, an additional ad valorem duty is 
imposed upoA British wares exclusively. Owing to this heavy 
duty French goods, which are favoured, are to be purchased at 
lower rates. The Consul has to state that tourists should be 
advised to visit St. Michael's in July and August only. The 
climate has been described as a nine months' rainy spring, and 
as a winter station St. Michael's is, as compared with Madeira, 
defìcient in the comforts of life, and has not an enviable^climate. 
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EFFECTS OF FOO IJPON PLANTS. 

The fog of the winter of 1873 left the vegetable world less 
distinctly and less hurtfully than on the higher ofrganisms, but 
sufficient to be recognised beyond the possibility of mistake. In 
some cases the effect of the fog was at once endent, in others it 
was slowly manifested, and only now are we enabled folly to 
determine the nature of the mischief wrought in the case of 
several famUies of piante that are in a comparatively dormant 
state at this season. The most striking and the most rapid 
effect of the fog was seen in the orchid house. Scarcely had 
the darkness cleared away than the orchids, which were finely 
in flower before the fog carne, were found to be flowerless, flabby, 
and deficient of healthy gveenness in their leayes^ As for the 
flowers, they were on the floor, and in many instances so far 
mildewed and soiled as not to be worth picking up. When a few 
days had elapaed, the camellias, which had been densely covered 
with swelling buds, began to shake them off, and in large 
houses the old trees shed their buds so that they fdl like a 
shower of green hailstones. Fortunately, camellias were gene- 
rally in good case when the fog came, and it has not completely 
stripped them. Since the bright, clear fcost set in, the pela- 
goniums bave been behaving badly, the more delicate variegated- 
leaved varieties- having cast their full-grown leavea profusely ; 
just as they do at any season of the year if they take cold sud- 
denly. The virulent nature of the fog was soon declared by 
the state of the glass of plant houses ; fòr when it cleared away 
the Ijght was perceptirbly dimmed by a greasy deposit which rain 
refused to cleanse away, and therefore the unusual practice of 
scrubbing and rubbing the outside of the glass was resorted to 
m many well-kept garden». The hoUies appear to be indifferent 
to fog, for they stili look delightfuUy bright, and bave not cast 
their berries. But the thorns and wild roses felt it,- and th© 
great crop of coral berries they carried lies for the most part on 
the ground beneath them. The pyracanthas are scarcely the 
worse for it, and their glorious berries will make amends to the 
thrushes for the scattering of the hips and haws. — Gardeners^ 
Matfazine, 

A BISEASB'BBSTBOTIICa T&EB. 

M. GiMBEET, who has long been engaged in collectìng evi- 
dence concerning the Australian tre© "Eucalyptus globulus," 
the growth of which is surprisingly rapìd, attaining besides 
gìgantic dimensions, has addressed an interestingcommunication 
to the Academy of Sciences. This plant, it now appears, pos- 
sesses an extraordìnary power of destroying miasmatic influence 
in fever-stricken distrìcts. It has the singular property of 
absorbing ten times its weight of water from the soil, and of 
emittinff antiseptic camphorous effluvia. Wlien sown in marshy 
ground it will dry it up in a very short time. The English 
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were the first to try it at the Cape, and within two or three 
years they completely changed the climatic condition of the 
unhealthy parts of the colony. A few years later its plantation 
was uudertaken on a large scale in various parts of Algeria. 
At Pardock, 20 miles from Algiers, a farm situated on the banks 
of the Hamyze "was noted for its extremely pestilential air. In 
the Spring of 1867 about 1,300 of the eucalyptus were planted 
there. In Jnly of the same year — the time when the fever 
season nsed to set in — not a single case occurred, yet the trees 
were not more than nine feet high. Since then complete im- 
munity from fever has been maintained. In the neighbourhood 
of Constantine the farm of Ben Machydlin was equally in bad 
repute. It was covered with marshes both in winter and sum- 
mer. In five years the whole ground was dried up by 14,000 of 
these trees, and farmers and children enjoy excellent health. 
At the factory of the Gue de Constantine, in three years a plan- 
tation of eucalyptus has transformed twelve acres of marshy soil 
into a magnificent park, whence fever has completely disappeared. 
In the i sland of Cuba this and ali other paludal diseases are fast 
disappearing from ali the unhealthy districts where thia tree 
has been introduced. A station-house at one of the ends of a 
railway viaduct in the Department of the Var was so pestilential 
that the officials could not be kept there longer than a year. 
Forty of these trees were planted, and it is now as healthy as 
any other place on the line. We have no Information as to 
whether this beneficent tree will grow in other but hot climates. 
We hope that experiments will be made to determine this point. 
It would be a good thing to introduce it on the West Coast of 
Africa. — Homeward MaU. 



THE BLUE OT7M TREK 

Mb. J. Henbt Eooebs writes to us from Green Hedges, 
East Grinstead, Sussex: — "As many somewhat vague state- 
ments respecting the hardiness of the blue Gum Tree and its 
influence over malarious diseases have lately appeared, the 
following facts may be considered worthy of being made known. 
I have at present growing in front of the cottage in which I 
reside, dose to, but not nailed to, the west wall, several blue 
gum trees. No. 1, planted in the Spring of 1871, has survived 
two winters without protection ; at 6 ft. from the ground it has 
a circumference of 7 in. Its height at present is only 15 fb., the 
upper portion having been tom off by wind. No. 2, planted in 
the Spring of 1872, has survived one winter, also without pro- 
tection of any kind. Ito circumference, at 6 ft. from the ground, 
is 6J in., and its height 18ft. No. 3, planted in the Spring of 
last year, has attained a height of 14^ ft. Ali these trees, and 
several smaller specimens of the same, and nearly allied species, 
are at this present time in perfect health and vigour, and are 
quite uninjured by frost. That this tree is capable of resisting 
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the cold of ordinary wìnters in sheltered situations of the sonth 
of England cannot be doubted, even when planted, as my speci- 
mens are, on a retentive day. Ab regards ita ìnfluence over 
dìseases arìsìng from malaria, I may mention that since the 
winter of 1860-61, when I had a very severe attack of malaria 
fever in Bome, I have been liable, especially in the antumn, to 
irregular anguish symptoms, but since my gum-trees have grown 
sufficiently tali to beat against the casement of my bed-room 
Windows, I have not had any return of my very disagreeable 
sensations. A solitary case like this is, of course, open to varions 
explanations and olijections ; but the fact remains." 



THB BOSS CBOF. 

VicE-CoNSTTL Dupuis reports that the Eose harvest of 1873 
in the villages of Adrianople has on the whole been renumera- 
tive to cultivators, and the crop is said to yield about 600,000 
miscals, or about 93,750 ounces of otto or attar of rose, and is 
valued at about 70,000/.; but, owing to the moist weather, 
distillation was profuse, and the product is consequently lesa 
strong than in 1872. According to the degree of dryness of the 
season it takes from 8 to 9 okes (23 to 24 Ib.) to 14 to 16 okes 
(38 to 44 Ib.) of the blossoms to produce one miscal of oil ; and 
the price ranges, according to quality, from 14 to 18 piastres 
the miscal, or fì^om 13«. Id. to 16«. lOd. per ounce. The 
mode adopted for testing the purity of the different qualities of 
these oils is to put the essence into fiasks, which are afterwards 
immersed in water at a temperature of 63 to 68 deg. Fahrenheit ; 
if the quality be good, it will freeze, and this oil is preferred to 
ali others as being of the purest kind. Some inferior oils will 
not freeze even at 62 deg. The oils from various soils differ 
greatly in quality, and manufiicturers frequently adulterate the 
oils by an admixture of a substance produced by them from 
certain kinds of grasses. Otto of rose is mostly exported fipom 
Adrianople to Germany; buyers from that country annuaUy 
resort to Adrianople, and make purchases to the amount of about 
62,000 ounces, the remainder finding ready markets in Constan- 
tinople and the East. 



OZONB IN FOBESTS. 

M. Ebbbmateb has been examining the influence of foresta 
on the ozone-contents of the air ; he states there is more ozono 
in and near forests than in the open, but among the denser 
branches there is somewhat less than in the open closely border- 
ing the forest, and in the tops of the troea there is more than in 
the lower partSi. 
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FBOOBBSS OF OEOLOOT. 

FfiOPBSsoB John Phillips, F.R.S., President of the Geo- 
logica! Section of the British Association, in his address, remarks 
** that the naturai sciences in general, and geology in particular, 
haye derìved from the British Association some, at least, of the 
advantages so boldly claimed at its origin. Some impediments 
have been removed from their path, and the resulto of these 
discoveries are written in the prosperous annals of our native 
country. 

** Tuming from topics which involve industriai intereste to 
other lines of geologica! research, we remark how firmly, since 
1831, the great facto of rock-stratification, succession of life, 
eartk-movement, and changes of Oceanie areas, have been es- 
tablished and reduced to laws — laws, indeed, of phenomena 
at present, but gradually acquiring the character of laws of 
causation. 

" Among the important discoveries by which our knowledge 
of the earth's structure and history has been greatly enlarged 
"within forty years, place must be given to the results of the 
labours of Sedgwick and Murchison, who established the Cambro- 
Silurian systems, and thus penetrated into ancient time-relics 
very far toward the shadowy limit of palseontologica! research. 
Stimulated by this success, the early strata of t£e globe have 
been explored with unremitting industry in every corner of the 
earth ; and thus the classi fication and the nomenclature which were 
suggested in Wales and Cumberland are found to be applicable 
in Eussia and India, America and Australia, so as to serve as 
a basis for the general scale of geologica! time, founded on 
organic remains of the successive ages. 

" This great principle, the gifl of William Smith, is also em- 
ployed with success in a fuller study of the deposito which stand 
among the latest in our history and involve a vast variety of 
phenomena, touching a long succession of life on the land, 
changes of depth in tiie sea, and alterations of climate. Among 
these evidencee of physical revolution, which, if modem as 
geologica! events, are very ancient if estimated in centuries, the 
earliest monuments of men find place— not buildings, not in- 
'habited caves or dwellings in dry earth-pits, not pottery or 
fe-bricated metal, but mere stones shaped in rude fashion to 
constitute apparently the one tool and one weapon with which, 
according to Prestwich, and Evans, and Lubbock, the poor 
inhabitant of northern climes had to sustain and defend his life. 

*' Nothing in my day has had such a decided influence on the 
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public mind in fayour of geological research, nothing has so 
dearly brought out the purpose and scope of onr science, as 
these two great linee of inquiry, one directed to the beginning, 
the other to the end of the accessible scale of earthly time ; for 
thus has it been made clear that our purpose can be nothing lesa 
than to discover the history of tiie land, sea, and air, and the 
long sequence of life, and to marshal the resulta in a settled 
chronology — not, indeed, a scale of years to be mensured by the 
rotations or revolutions of planets, but a series of ages slowly 
succeeding one another through an immensity of tìme. 

" There is no question of the truth of this history. The &ct8 
obeerved are found in variable combinations from time to time^ 
and the interpretations of these facts are modified in different 
directions ; but the facts are ali naturai phenomena, and the in- 
terpretations are ali derived from the real laws of these pheno- 
mena — some certified by mathematica! and mechanical re- 
search, others based on chemical discovery, others due to the 
scalpel of the anatomista or the microscopie scrutiny of the 
botanist. The grandest of early geological phenomena bave 
their representatives, howeyer feeble, in the changes which are 
now happening around us ; the forms of ancient life most 
surprising by their magnitude or singular adaptations can be 
explained by analogous though ofben rare and abnormal produc- 
tions of to-day. Biology is the contemporary index of pal8eon- 
tology, just as the events of the nineteenth century furnish 
explanations of the course of human history in the older 
times. . . • 

•* During the long course of geological time the climates of the 
earth bave changed. In many regions evidence of such change 
is furnished by the forms of contemporary life. Warm climates 
have had their influence on the land, and favoured the growth 
of abundant vegetations as far north as within the arctic circle ; 
the sea has uourished reef-making corals in northem Europe 
during Palseozoic an^ Mesozoic ages ; crocodiles and turtles were 
swimming round the coaats of Britain, among islands clothed 
with Zamise and haunted by marsupial quadrupeds. How bave 
we lost this primaeval warmth ? Does tifi e earth contribute less 
beat from its interior stores ? does the atmosphere obstruct more 
of the solar rays or permit more free radiation from the land and 
sea ? has the sun lost through immensity of time a sensible 
portion of its beneficent influence ? or, finally, is it only a ques- 
tion of the elevation of mountains, the Oceanie currents, and the 
distrìbution of land and sea ? 

" The problems thus suggesied are not of easy solution, though 
in each branch of the subject some real progress is made. The 
globe is slowly changing its dimensions by cooling ; thus in- 
equalities and movements of magnitude have arisen and are stili 
in progress on its surface. The effect of internai pressure, when 
not resultìng in mass-movement, is expressed in the molecular 
action of beat which Mallet applies to the theory of volcanoes. 
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The SUD has no recuperative auxiliai^y known to Thomson fop 
replacing his decaying radiatìon ; the earth, under his ìnfluence, 
as was shown by Herschel and Adhemar, is snbject to perioda 
of groater and less warmth, altemately in the two hemispheres 
and geuerally over the whole surface ; and finally, as Hopkins 
has shown, by change of locai physìcal conditions the climate of 
norUiern zones might be greatly cooled in some regions and 
greatly warmed in others. 

" One is almostfrozen to silence in presence of the vastsheets 
of ice which some of my friends (followers of Agassiz) believe 
themaelves to bave traced over the mountains and vales of a great 
part of the United Kfngdom, as well as over the kindred regions 
of Scandinavia. One shudders at the thoughtof the innnmerable 
icebergs with their loads of rock, which floated in the once 
deeper North Sea, and above the hiUs of the three Eidings of 
Yorkshire, and lifted countless blocks of Silurian stone from 
lower levels, to rest on the precipitous limestones round the 
sources of the Bibbie. 

" Those who with J*rofessor Eamsay adopt the glacial hypo- 
thesis in its full extent, and are familiar with the descent of ice 
in Alpine valleys, where itgrinds and poli shes the hardest rocks, 
and winds like a slow river round projecting cliffs, are easily 
condueted to the further thought that such valleys bave been 
excavated by such ice-rubbers, and that even great lakes on the 
course of the rivers bave been dug out by ancient glaciers which 
once extended far beyond their actual limita. That they did so 
extend is in several instances well ascertained and proved ; that 
they did in the manner suggested plough out the valleys and 
lakes ia a propoaition which cannot be accepted until we possess 
more knowledge |han has yet been attained regarding the re- 
si stance offered by ice to a crushing force, its tensible strength, 
the measure of its resistance to shearing, and other data required 
for a just estimate of the problem. At present it would appear 
that under a column of his owu substance l,000fl. high, ice 
would not retain its solidity ; if so, it could not propagate a 
greater pressure in any direction. This question of the excava- 
ti ng eftect of glaciers is distinctly a mechanical problem, requir- 
ing a knowledge of certain data ; and till these are supplied, 
calculations and conjecturcis are equally vain. 

" A distinguiahing feature of modem geology is the greateat 
development of the doctrine that the earth containa in itaburial- 
vaulta, in chronological order, forma of life characteriatic of the 
aeveral aucceasive perioda when stratified rocks were deposited in 
the sea. This idea has been so thoroughly worked upon in ali 
countries, that we are warranted to believe in something like 
one universal order of appearance in time, not only of large groups 
but even of many genera and species. The Trilobitic ages, the 
Ammonitic, Megalosaurian, and Palaeotherian periods, are 
familiar to every geologist. What closed the career of the 
several races of pianta and animala on the land and in the sea, 



188 THE TEAB-BOOK OF FACTS. 

Ì8 a queetìon easily answered for particular parta of the earth's 
Burface by reference to " physical change ; " for this is a main 
cause of the presence or absence, and in general of the unequal 
distribution of life. But what brought the succession of dif- 
ferent races in eomething like a Constant order, not in one tract 
only, bnt one may eay generally in Oceanie areas, over a largo 
portion of the globe ? 

" Life unfolds itself in every living thing, from an obscure, 
often undistinguishable celi germ, in which resides apotential of 
both physical and organic change — a change which, whethcr 
continuai or interrupted, graduai or criticai, culminates in the 
production of similar germs, capable under favourable con- 
ditions of assuming the energy of life. 

" Ho"W true to Qieir prototypes are ali the forms with which 
we are familiar, how cori*ectly they foUow the family pattern 
for centuries, and even thòusands of years, is known to ali 
students of ancient art and explorers of ancient catacombs. But 
much more than this is known. Very small differences separate 
the elephant of India from the mammoth of Yorkshire, the 
Waldheimia of the Australian shore from the Terebratula of the 
Cotswold oolite, the dragon-fly of our rivers from the Libellula 
of the Lias, and even the Ehi/9ichoneU<s and lAngvla of the 
modem sea from the old species which swàrm in the Palaeozoic 
rocks. 

'* But concurrently with this apparent perpetuity of similar 
forms and ways of life, another general idea comes into notice. 
No two plants are more than alike ; no two men bave more than 
the family resemblance ; the offspring is not in ali respects an 
exact copy of the parent. A general reference to some earlier 
type, accompanied by special dÌA^ersity in every case (" descent 
with modification " ), is recognised in the case of every living 
being. 

** Similitude, not identity, is the effect of naturai agencies in 
the continuation of life-forms, the small differences from identity 
being due to limited physical conditions, in harmony with the 
general law that organic strucf ures are adapted to the exigencies 
of being. Moreover, the structures are adaptable to new con- 
ditions ; if the conditions change, the structure changes also, 
but not suddenly ; the plant or animai may survive in presence 
of slowly altered circumstances, but must perish under criticai 
inversions. These adaptations, so necessary to the preservatiou 
of a race, are they restricted within narrow limits ? or is it possi- 
ble that in course of long-enduring time, step by step and grain 
by grain, one form of life can be changed and has been changed 
to another, and adapted to fulfil quite different functions ? Is it 
thus that the innumerable forms of plants and animala bave 
been * developed ' in the course of ages upon ages from a few 
originai types ? 

" This question of development might be safely left to the 
pradent researches of Physiology and Anatomy, were it not th^ 
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case that palaeontology furnishes a vast range of evidence on the 
real succession in time of opganic structures, which on the whole 
indicate more and more variety and adaptation, and in certain 
aspects a growing advance in the energies of life. Thns at first 
only invertebrate animals appear in the catalogues of the inhabi- 
tants of the sea, then flshes are added, and reptiles and the 
higher vertebrata succeed ; man comes at last, to contemplate 
and in some degree to govern the whole. 

" The various hypothetical threads by which many good natu- 
ralista hope to unite the countless facts of biological change into 
an harmonious system bave culminated in Darwinism, which 
takes for its basis the facts already stated. and proposes to 
explain the analogies of organic structure by referenco to a 
common origin, and their differences to small, mostly congenita!, 
modificati ons which are integrated in particular directions by 
external physical conditions, involving a *struggle for exìs- 
tence.' Geology is interested in the quostìon of development, 
and in the particular esposi tion of it by the great naturalist 
whose name it bears, because it alone possesses the history of 
the development in time^ and it is to inconceivably long periods 
of time, and to the accumulated effect of small but almost 
infinitely numerous changes in certain directions, that the full 
effect of the transformations is attributed. 

" For US, therefore, at present it is to coUect with fidelity the 
evidence which our researches must certainly yield, to trace the 
relation of forms to time generally and physical conditions 
locally, to determine the life-periods of species, genera, and 
families in difierent regions, to consider the cases of temporary 
interruption and occasionai recurrence of races, and how far 
by uniting the results obtained in dififerent regions the alleged 
* imperfection of the geologica! record* can be remedied. 

" The share which the British Association has taken in this 
great work of actually reconstructing the broken forms of ancient 
life, of repeopling the old land and older sea, of mentally reviv- 
ing, one may almost say, the long-forgotten past, is considerable, 
and might with advantage be increased. We ask, and wisely, 
from time to time, for the combined labour of naturalists and 
geologi sts in the preparation of Reports on particular classes or 
families of fossi! plants and animals, their true structure and 
affinities, and their distribution in geologica! time and geogra- 
phica! space. Some ezamples of this useful work will, I hope, 
be presented to this meeting. Thus bave we obtained the aid 
of Agassiz and Owen, and bave welcomed the labours of Forbes 
and Morris, and Lycett, and Huxley, of Dawkins and Egerton, 
of Davidson, Duncan, and Wright, of Williamson and Carruthers 
and Woodward, and many other eminent persona, whose valuablo 
results liave for the most part appeared in other volumes than 
our own. 

" Among these volumes let me in a special manner recali to 
yofor attention the priceless gift to Geology which is annually 
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oflfbred by the Palseontograpoical Society, a gift which mìght 
become even richer than it is, if the literary and scientific part 
of our community were fortunate enough to know what a 
perpetuai treasure they might possess in return for a amali 
annual tribute." 

FBBHISTOBIC ABCHiEOLOOT. 

Mb. Fbnoellt has communìcated to the British Association 
a memoir ** On the Flint and Chert Implementa found in Kent's 
Cavem, Torquay." The atory of Kent'a Hole haa ao often been 
told that we need do no more than barely refer to it. How ìt 
got ita name nobody aeema to know. Aa far back aa 1825 ita 
acientific exploration "waa commenced by the Rev. Mr. MacEnery, 
and the work haa aince been carried on by numeroua explorera. 
No narae, however, haa been more intimately identified with 
theae reaearchea than that of Fengelly. For aeven-and-twenty 
yeara Mr. Fengelly has been more or leaa actively engaged m 
the work, and haa of late yeara peraonally auperintended the 
inveatigationa of the Committee appointed by the Britiah 
Aaaociation in 1864, and etili active in the aystematic explora- 
tion of thia remarkable caTem. In atudying the depoaita in 
Kent'a Hole, a definite aequence may be obaerved, and the object 
of the present paper waa to ahow that the worka of man detected 
in two of these depoaita, occupying different horizona, varied 
conaiderably in their charactera ; thoae from the lower depoait 
being much fewer in number and rader in form than those from 
the upper, and therefore more recent, atratum. The principal 
implementa found in the ao-called " cave-earth " are ovoid, lan- 
ceolate, or tongue-ahaped, and are faahioned from flint-fiakea. 
Asaociated with theae atone implementa bave been found aeveral 
bone-harpoona, a bone-needle, a bone-pin, and a bone-awl. From 
the nethermoat depoait, known aa the " breccia," but few imple- 
menta bave been obtained, and theae are of much more primitive 
type than thoae of the cave-earth. They are formed from naturai 
flint nodulea, and not from artifici ally-formed flint-fiakea. More- 
over, no bone implementa bave yet been found in the breccia. 
Indeed, the whole of the evidence pointa to the breccia aa repre- 
aenting a much leaa advanced period of civiliaation tban that 
indicated by the overlying cave-earth, and tbere aeema good 
reaaon to believe that the two depoaits were aeparated by an 
interval of great duration. 



OOAI. AND GOAL PLAITIS. 

FROFBsaoB "W. e. "W1LLIAM8ON haa addreaaed to the Britiah 
Aaaociation a Lecture on Coal and Goal Pianta. After a few 
introductory obaervationa, the Fpofeaaor remarked : " When he 
remembered how ahort waa the time aince Frofeaaor Huxley had 
addressed a Bradford audience on the aubject of coal, he waa 
aomewhat appalled at hia own boldnesa in having ventured to 
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deal with a similar matter at the present moment. But luckìly 
for him scìence did not stand stili, and although so short a time 
had elapsed since Professor Huxley had delivered the lectnre 
referred te, there was much now to he said on the suhject which 
could not have been said then. Stili, with the magnificent 
address of Professor Huxley within reach, it would not be neces- 
sary to detain the auditory long on the general theories which 
were now so widely accepted with ref erence to the origin of coal. 
Professor Phillips, in his address to the Geologieal Section 
on the previous morning, had reminded them how short a time 
it was — the period being within his own life-time— since the 
vegetable origin of coal was broadly and opeply disputed. It 
would, however, be difficult now to find anyone at ali enlight- 
ened on the subject who would venture to dispute that the origin 
of coal was vegetable. In the same way another hypothesis — 
^own by the title of the drift theory — ^had once been very 
generally accepted. Men who admitted the conclusion that coal 
had once been a mass of vegetable life difiered as to the method 
by which that vegetable mass had found its way into its present 
position. The majority of the older geologists belio ved that 
coal had been con veyed into those posi ti ons by water — that largo 
quantitìes of vegetable material had been brought down great 
rivers like the Mississippi or the Ganges, that these vegetable 
rafts, as they might be termed, had accumulated in the estuaries 
and the ocean, and that when they had become thoroughly water- 
logged, they had sunk to the bottom and formed accumulations 
of vegetable elements suffici ent to constitute the existing coal- 
•beds. Thanks to the labours of a series of indefatigable workers 
like the late Mr. Bowman, Mr. Binney, Sir Wm. Logan, and 
others, we now had a clearer and much more probable conception 
as to what coal originally was. 

It must be understood that although the earth was popularly 
regarded as the type of everything that was stable and im- 
movable, this was a veiy erroneous idea ; for old mother earth 
was about one of the most fickle and inconstant of ali the jades 
with which men had to deal. She was never stili. It happened 
that at the present day there were certain regions, such as the 
volcanic regions, which were always moving upwards, like the 
more aspiring of the youths of Bradford, while there were others, 
such as the coral regions, which were steadily going downward, 
like those less fortunate youths who did not succeed in the race 
of life. So it had been in the olden time. The coal beds appeared 
to have accumulated in the latter class of areas — ^the areas of 
depressi on — ^geographical areas in which the earth had a ten- 
dency to sink below the level of the ocean. Upon such areas 
mud and silt had accumulated until the deposit thus formed had 
reached the level of the water, and then came what would appear 
to have been highly necessary as a preliminary to the growth of 
the coal material, namely, a bed of blue mud. It was not known 
why that blue mud was there or whence it came, but it was as 
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certain as that garden pianta requìred favonrable soìls for their 
development, that whateyer ita cause the blue mnd was the 
Boil which seemed to haye been preferred by the great majority 
of the piante constituting the foreste of the carboniferous era. 
In ìt the minute spores or seeds of the vegetables which after- 
"wards became coal, germi nated and struck root, until eventually 
the muddy soil became converted into a magnificent and almost 
tropical forest As the foreet grew the spores fell from the trees, 
the half-dead leayes and decayed branches also dropped, and 
by-and-by the stems themselyes gave way, and thus vas accu- 
mulated an immense amount of vegetable matter. This, in the 
progress of time, sank below the water level, and more mud 
being deposited on the top of the coal, the new formation in turn 
underwent the same processes as its predecessore, until at length 
a new forest was formed to share the same fate as that wMch 
had gone before it. The process was repeated again and again, 
nntil at length we had an accumulation of materiale, mixtures 
of the yarious substances he had spoken of, altemating with 
beds of coal, until we had a yertical thickness of rock varying 
from three, four, or fiye, to as much as eight or ten thousand 
feet. 

But while these general truths were accepted with little or 
no reservation, there were one or two points contained in Prof. 
Huxley's lecture upon which he would yenture for a moment to 
dwell. In that lecture he properly laid stress upon certain 
minute bodies that were found in the interior of coal. 

[The lecturer here pointed to a diagram representing a yer- 
tical section of coal, and he also ezhibited yarious pieces of coal, 
one of which he held in the position it occupìed in the coal-bed, 
Another diagram, he said, represented a quantity of black coaly 
matter arranged in layers, and embedded in this matter were 
some small bodies which had been flattened by the pressure of 
the coal, and by the superimposed beds between the coal.] 

Prof. Huxley spoke of these bodies under the name of 
sporangia, or spore-cases. Now, he (Prof. Williamson) had 
come to the conclusion that they were ali spores of ali classes — 
the larger ones called macro-spores, and the smaller ones micro- 
spores. A large number of the piante, if not ali, found in the coal- 
measures belonged to the cryptogamic piante, in which was found 
no trace of seed or flowers. The reproductiye bodies that took 
the place of seed were little bud-like structures, to which the 
name of spores was giyen. In a certain class of those pianta, 
the dub-mosses, for instance, were two kinds of these spores. 
The sporangia of club mosses and similar pianta neyer became 
detached from their parent stem. They burst and liberated 
multi tudes of contained spores, which were objects like those so 
abundant in many coals. But these spores did not play so im- 
portant a part in the formation of ooal as Prof. Huxley sup- 
posed. On examining these objects it was found that each of 
the little rounded discs exhibited three ridges that radiated in a 
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triangnlar manner from a common centro. These diflcs were 
originally masses qf protoplasm, lodged within a mother-cell. 
By-and-by each of these masses broke np into three or fonr 
parts ; and ìt was found that to accommodate one another in 
the interior of their circnlar chamber, they mntually pressed 
one another. To illustrate the mutuai compression, Prof. 
Williamson produ^d a turni p, which he had cut into four parts, 
that corresponded exactly, he said, in their arrangement with 
the arrangement of the four spores in the interior of the mother 
celi. 

Then Prof. Huxley held that coal consisted of two elements. 
Prof. Williamson, exhibiting again a piece of coal, said the 
dirty blackening surface was a thin layer of little fragments of 
woody structures, vegetable tissues òf TBrious kinds, known by 
the n^me of minerai charcoal. Thpse layers of minerai charcoal 
were exceedingly numerous. Prof. Huxley, récognising the 
abundance and significance of these little spore-lik^ bodies, 
thought that minerai charcoal formed only a portion, and a 
limited portion, while the great bulk of black coaly matter "was 
really a mass of carbon derived from chemically altered spores. 
He thought that on this point they would be obliged somewhat 
to differ from Prof. Huxley. 

The bed which had been most widely quoted as containing 
most beautiful spores wag found in the district of Bradford. If 
everything decayed, and Bradford was by an exceedingly im- 
probable combination of circumstances to pass out of memory, it 
would be remembered in scienti^c history as the locality in 
which the "better bed" was found. The fragment he held in 
his band was a fragment of the better bed. On examining it 
for a moment through a magnifying glass he saw that it was a 
solid mass of minerai charcoal, yet the miscroscope revealed in 
it no trace whatever of organic structure. .Therefore, while 
Prof. Huxley divided coal into two elements — minerai charcoal 
and coal proper, including in the latter term altered spores — he 
would say that coal consisted of three elements — minerai char- 
coal, black coal derived from minerai charcoal, and spores. 

This outline of the history of coal led them to the indepen- 
dent condusion that two elements were mingled in coal; the 
vegetable débris^ or broken up fragments of the plants of the 
carboniferous age, were intermingled with the peculiar spores to 
which Professor Huxley had so properly called attention. In 
proceeding to deal further with the plants of which coal was 
formed, the lecturer took occasion to acknowledge with thanks 
the loan of certain valuable specimens to illustrate his discourse 
from the Bradford Museum. One of these specimens was a 
most rare and valuable specimen, which he would be glad to 
take away with him to Owens College, if he had the chance ; but 
he was afraid the Bradford people were too Conservative to 
stand that. 

After giving a niimber of botanieal and other details with 

N 
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regard to the pianta of whìch coal was formed, he said our 
knowledge of this subject resolved itself into two divisione, viz. 
that of the ontward forms of pianta and that of their inward 
organiaation. Theae two linea of inquiry did not always mn 
parallel, and the one great object of recent reaearch had been to 
make them do so. Specimens throwing light on the subject 
had been found at Arran, Bumtialand, Oldham, Halifax Antan 
in France, and elsewhere, and upon theae a boat of obaervera had 
been and stili were working. It has long been known that moat,, 
if ndt ali, the coal pianta belonged to two daaaea, known as 
the Oryptogamia, or flowerleaa pianta, and the gymnoapermoua 
exogena, repreaented by the pinea and fira. Ali recent inquiries 
added fresh strength to thia condnsion. One of the most import- 
ant of theae groupa waa that of the Equiaeta or horae-tails, and 
which were repreaented in the coal by the Calami tea. The long 
cylindrical atema, with their tranaverae jointa and longitudinal 
groovea, were ahown to be caata of mud or aand, occupying the 
hoUowa in the pitha of the living pianta. Each of theae pitha 
waa aurrounded by a thick zone of wood, which again waa in- 
veated by an eqnally thick layer of bark. Specimena were 
ahown in which, though the pith waa only an inch in diameter, 
the wood and bark combined formed a cylinder 4 in. thick, 
giving a circumference of at leaat 27 in. to the living.atem. 
£ut fiiere exiat examplea of the pith caata alone, which are 
between 2 and 3 ft. in diameter. It waa evident, therefore, he 
concluded, that the Calamitea became true foreat treea, very 
diflferent from their living repreaentativea — the horae-tail of our 
ponda and marshea. 

After deacribing the organiaation of theae pianta, the Pro- 
feaaor proceeded to deacribe the Lycopoda of the coal measures 
aa repreaented by the Lepidodendra, Sigillariae, and a hoat of 
other well-known pianta. The living Lycopoda, whether aeen at 
home or in tropical foresta, are dwarf herbaceoua pianta, but in 
the carboniferoua age they become lofty foreat treea, 100 ft. high, 
and 10 or 12 ft. in circumference. To enable auch lofty stema, 
with their denae maaa of aerial branchea and foliage, to obtain 
nutrition, an organiaation waa given to them approaching more 
nearly to that of our living foreat treea than to that of any 
recent cryptogama. A aucceaaion of woody layera waa added to 
the exterior of thoae previoualy exiating ; ao that aa the plant 
roae into the air the atem became atrengthened by théae auccea- 
aiVe additiona to the vaacular tisane. Aa this proceas advanced 
it waa accompanied by other changea, producing a large centrai 
pith, and two independent vaacular ringa inmiediately aurround- 
ing the pith, and the relation of theae varioua parta to the roots 
and leavea, aa well aa to the nutrition of the pianta, waa pointed 
out. The fruita of theae Lycopoda were then examined. The 
eziatence of two classes of sporea correaponding in functiona to 
the atamena and piatila of flowering pianta, waa dwelt upon, and 
one of theae clasaes (the macroapores) waa ahown to be ao similar 
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to the small objects found in coal, as to leave no doubt that 
those objects were derived fpom the lepidodendroid and sigilla- • 
rian trees which constituted the large portion of the forest vege- 
ta tion. 

Certain plantsknown as Asterophyllites were next examined. 
The fems were also reviewed, and shown to be as remarkable 
for the absence of exogenons growth fìrom their stems as the 
Calamites and Lycopods were for its conspicnous presence. The 
strncture of some stems snpposed to represent palms was shown 
to be that of a fem, their being no true evidence that palms 
existed in that age. The plants known as coniferous plants, 
allied to pines and firs, were described, and their peculiar fraits, 
so common at Feel, in Lancashire, were explained, and some 
plants of unknown affini ties, but beautiful organisation, were 
referred to. The physiological diflferences between these extinet 
fems and other plants, especially in their maryellous giuisi- 
exogenous organisation, was point^ out ; and the lecturer con- 
cluded by showinghowunvaryingmust have been the green bue 
of the carboniferous forests, owing to the entire absence fix)m 
them of ali the gay colours of the flowering plants which forni 
60 conspicnous a feature in the modem landscape, especially in 
the temperate and colder regions. The antiquity of the mummy, 
he added, was as nothing compared with the countless ages that 
had rolled by since these plants lived, and yet they must not 
forget that every one of those plants, living in ages so incalcu- 
lably remote, had a hstory, an individuality as distinct and 
definite as our own. They would probably be inclined to ask 
the question, When did ali these things take place? Echo 
answered, "When ? 



DISTBIBUTION OF COAL IN CHINA. 

The abstract just quoted was by far themost important com- 
munication, and, in fact, may be considered as the most weighty 
contribution to physical geography, brought forward at the 
Bradford meeting. The author, Baron von Eichthofen, one of 
the distinguished foreign savants inyited to Bradford, has devoted 
several years to the investigation of the geology, products, and 
pesources of the interior provinces of China, ana has traversed 
the whole country, with the exception of the south-westem 
portions. He stated, as the result of his researches, that China 
exhibits the great peculiarity of containing no geological forma- 
tìon later than the Triassic ; ali the great secondary deposits 
from the lias to the chalk, and ali tibe tertiary series, beìn^ 
absent. It has, therefore, been dry land throughout the whole 
period of these later formations ; and to this peculiarity are 
owing the stupendone results of sub-aerial denudation which it 
fumishes ; among which are the deep narrow gorges which ita 
rivers have eroded nearly up to their sources, the rarity of 
cataracts and rapide, and the removal of rùcks overlying the 

K2 
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great coal-bedfl. The coal strata belonged to Tarìous geological 

^ epochs, from the Silurìan npwards ; bui by far the greater portion 

belonged to the same formation as the coal of Europe and North 

America, viz. the Carboniferous. The coal-beds were depoeited 

aroond mountains of metamorphic and prìmaiyrocks which then 

constìtuted the land, and bave lain honzontallj, with little dia- 

turbance, ever sìnce that remote epoch. The deep ravines wom 

by the riyers cut through these coal-bearing strata, and lay them 

bare on the precìpitous side» ; so th^t the coal is easily aocessible 

on the banks of the great streams. The author proceeded to 

describe the extent of the coal in each province, beginning with 

Southern Manchuria ^nd terminatine with Honan. In Man- 

churia the coal is confined to yalleys in the hilly parts, and is 

not readily accessible to foreign commerce ; it is aocompanied, 

however, by an abundance of rich iron ore, which at some 

future date will be worked with immense advantage to the 

country. Coal exists f \irther west ali along the great wall ; and 

there are beds 96 feet thick near Fekin, in which city it is the 

fuel in uniyersal use ; but it is an error to suppose, as some bave 

done, that the high hills round Fekin consist of coal-measures ; 

coal is found only in limited valleys at a great elevation. The 

coal of Shantung, although not situated near good harbours« is 

the most accessible of ali Chinese coal from the sea. It exists 

also in the other maritime provinces, but in districts offering 

much fewer facilities. The greatest of aU the coal districts is 

in the west and north-west ; at the southern foot of the great 

mountain range (the eastem continuation of the Kuen Lun), 

which here stretches across Western China. In Sze-chuen coal 

occupies an area of 100,000 square miles. At the centre of this. 

vast basin the coal is bad and inaccessible, but round its borderà 

it is of excellent quality, and near means of communication by 

water, although too distant from the sea to be available to 

foreigners. The whole surface of northern China is covered by 

rich yellow earth, or lass^ to a depth often of 1,000 and 2,000 

feet, which overlies ali the coal-fields. The great plain of China 

is bordered on the west by a vast limestoné wall, 2,000 to 3,000 

feet high, on the top of which extends a plateau of coal in a state 

of excellent preservation, owing to its capping of hard limestoné, 

which had resisted denudation. There are here 30,000 squaie 

miles of coal-bearing ground of the very best quality, in which 

the coal-beds lie pei^ectly horizontal, 30 feet thick, for a length 

of 200 miles. They extend westward into Shensi and Kansu, 

and are reported by ali travellers to continue beyond the frontier 

of China &r into Mongolia. Coal costs here, at the pit mouth, 

7d. per ton, and the wages of miners are 6d. per day. The 

Baron believed that the readiest way of getting at this vast 

coal-field from Europe was by a railway from Ili and Kulja, in 

Russian territory, to the north-westem corner of Kansu. — Times. 
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THB MINING SECOBDS. 



The Mining Eecord Office is in intimate connexion with the 
Geological Snrvey of Great Britain, the Museum of Practical 
Geology, the Eoyal School of Mines, and has its seat in the same 
building, at 28 Jermyn Street. A large coUection of plans is 
deposited in the building, and may be consulted by those who 
are interested in the minerai productions of the United Kingdom. 
But the office, at the head of which is Mr. Robert Hunt, F.R.S., 
with Mr. Richard Meade and Mr. J. B. Jordan next in officiai 
rank, comes most prominently before the public in a literary 
way by annually publishing the useful Minerai Statistica, 

In addition to the great staples of our trade, we bave 
the china day or kaolin and china stone, 1,200,000 tonsof which, 
worth 450,000^., were produced in 1872 for home use and for 
ezportation, among other places to Copenhagen, Bremen, 
Brussels, and Cartagena, It may be new to many to bear of 
coUieries in Ireland, producing, in 1872, 103,466 tons, in addition 
to mines of iron and other metals which are there. A million 
tons of rock and white salt were sent dowù the river Weaver in 
Cheshire, and Worcestershire raised 300,000 tons more. Ireland 
(Belfast Mining Company) contributed 20,000 tons, 3,000 tons of 
which were sent to Denmark. We shipped to British India 
240,000 tons for 172,000^., and smaller but considerable quan- 
tities were exported tp Russia, the United States, and British 
North America. 

Altogether, these Records will be found most useful by ali 
interested in those minerai productions of Great Britain which 
have hitherto been the safe substructure of ber commerce. It 
contains, as an appendix, a complete directory of the mines, 
collieries, the smelting and principal day works of the United 
Kingdom, and the statistics are interesting in refcalling th^ sub- 
sidiary resources which we possess. 



NEW GOAL FIELD6. 

In the southern part of the Midland Coal field, the largest in 
England, and extending from Leeds to Nottingham, the greatest 
activity prevails in opening out several very large coal fields. 
On the estate of the Duke of St. Albans, at Beestwood-park, and 
adjoining Butwell Forest, shafts are being sunk to the " tophaid" 
or Bamsley thick coal, under the magnesian formation. The seam, 
it is expeeted, will be reached at a depth of from 660 to 600 
yards from the surface. At Linby, near to Newstead Abbey, a 
good start has been made on the estate of Mr. A. Montagu 
Wilson, of Melton-hall, Yorkshire. The coal-field embraces an 
area of about 6,000 acres, and the depth of the shaft will be 
about 600 yards. The Blackwell Company, at Normanton, are 
going down to the " tophard " seam, and there is some talk of 
opening out to the dip of the Clifton Colliery, which is situated 
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dose to the town of Nottingham, vìth a view to decide the gnes- 
tion whether the coal measnres will be found to proceed ih the 
direction of the vale of Behoir. At Newstead Abbey the thick 
coal is being sunk to in a field of 5,000 aerea, and the same seam 
is being opened ont at New Watnall. The Mansfield district is 
also abont to be developed, there being a very extensive field of 
coal lying to the east of the town as well as to the north,'pro- 
ceeding towards Doncaster, near to which an immense virgin 
field of coal is about to be broken into. The proposed line from 
Mansfield to Worksop will aid materiaUy in opening out a vast 
tract of highly mineralized gronnd, so that colleries will be 
opened out on a straight course of from 30 to 40 miles. As the 
production at the many * new coUieries at Nottinghamshire is 
estimated at 1,000 tons a day, and as the present output of the 
28 collieries in Nottinghamshire is at the rate of 2,500,000 tons a 
year, no great time will elapse before the quanti ty is increased 
to four million tons ; while the Doncaster field, with its many 
thousand acres of fine coal, will also aàd largely to the produc- 
tion of the country. — Sheffield Daily Tdegra^h, 



THB GOAL QUBSTION. 

Fbof. Williamson, in his Lecture to the British Assdcia- 
tion, sums up as follows : — 

"Having now passed in review the principal applications of 
fuel, with a view chiefly to draw the distinction between our 
actual consumption and the consumption that would result if 
our most approved practice was made general ; and having, 
moreover, endeavoured to prove which are the ultimate limite of 
consumption which are absolutely fixed by theory, but which we 
shall never be able to realise completely, I will now apply my 
reasoning to the coal question of the day. 

" In looking into the ' Report of the Select Committee ap- 
pointed to Inquire into the Causes of the present Deamess of 
Goal,' we find that in 1872 no less than 123,000,000 tons of 
coal were got up from the mines of England and Wales, not- 
withstanding famine prices and the coUiers' strikes. In 1862 the 
total getting of coal amounted to only 83,500,000, showing a 
yearly average increase of consumption of 4.000,000 tons. If 
this progressive increase continues, our consumption will have 
reachèd, thirty years hence, the startling figure of 250,000,000 
tons per annnm, which would probably result in an increase of 
price very much in excess of limits yet reached. In estimating 
last year's increase of price, which has every appearance of being 
permanent, at %s. per ton ali round, and after deducting the 
13,000,000 tons which were exported abroad, we find that the 
British consumer had to pay 44,000,000^. more than the market 
value of former years for his supply of coal — a sufficient sum, 
one would think, to makehimlookeamestly into the question of 
* waste of fuel,* which, as I shall presently be able to show, is 
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very great indeed. The Seleet Committee just quoted sums np 
its report by the following expression: *The general con- 
clusion to be drawn from the whole evidence is, that though the 
production of coal increased in 1 872 in a smaller ratio than it 
had increased in the yeàrs immediately preceding, yet if an 
adequate supply of labourcan be obtained, the increase of produc- 
tion will shortly keep pace with that of the last few years.* 

" This is surely a very insufficient conclusi on to be arrived at 
by a Seleet Farliamentary Committee after a long and expensive 
inquiry ; and the worst of it is, that it stands in direct contradic- 
tion with the corrected tdble given in the same report, which 
shows that the progressive increase of production has been fully 
maintained during the last two years, having amounted to 
6,826,000 for 1871, and 6,717,000 for 1872 ; whereas the aver- 
age increase during the last ten years has only been 4,000,000 
tons. It is to be hoped that Parliament will not rest satisfied 
with such a negative result, but will insist to know what can be 
done to re-establìsh a proper balance between demand and 
supply of coal in preventing its conversion into smoke or other 
equally hurtfal or useless forms of energy. 

"In taking the 106 million tons of coal consumedin this 
country last year for our basis, I estimate that, if we could make 
up our minds to consume our coal in a careful and judicious 
manner, according to our present lights, we should be able to 
reduce that consumption by 60 million tons. The realisation of 
such an economy would certainly evolve very considerable 
expenditure of capital, and must be a work of time, but what I 
contend is that our progress in e^cting economy ought to be 
accelerated in order to establish a balance between the present 
production and the ever-increasing demand for the effects of beat. 

"In lookingthrough the statistical returns of the progressive 
increase of populatìon, of steam power employed, and of produc- 
tion of iron and steel, &c., I find that our necessiti es increase at 
a rate of not less than 10 per cent, per annum, whereas our coal 
consumption increases only at the rate of 4 per cent., showing 
that the balance of 6 per cent, is met by what may be called 
our ' intellectual progress.* Now considering the enormous 
margin for improvement before us, I contend that we should not 
rest satisfied' with this rate of intellectual progress, which 
involves an annual deficit of 4,000,000 tons to be met by in- 
creased coal consumption, but that we should bring our intellec- 
tual progress up to the rate of our industriai progress, by which 
means we should make the coal production nearly ~a Constant 
quantity for several generations to come ; by which time our 
successors may be expected to bave eflfected another great step 
in advance towards the theoretical lìmit of effect, which, as we 
bave seen, lays so far above any actual result which we bave as 
yet attained to, that an annual consumption of 10 million tons 
would give more than the equivalent of the beat energy which 
we actuaUy consume. 
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CORNIBH MUONG. 

Pbofessob M. Moissenbt, of the School of Mines in Paris, 
who In^s already produced several treatises on British Mining, 
has just pnblished a small volume containing a very complete 
examination of the phenomena of metalliferous deposits in the 
minerai lodes of Oornwall. 

OUB JJBAJ) AND SILYEB. 

The Keeper of Mining Eecords reports that in the year 1872 
83,968 tons of lead ore, of the value of 1,146,165/., were raised 
and sold in the United Kingdom ; and that there was produced 
from these ores 60,465 tons 15 cwt. of lead, of the value of 
1,209,1 15^ and 628,920 oz. of silvet, of the value of 157,230/. 
Therefore, in 100 tons of ore there were 72 tons of lead ; in a 
ton of lead, 10*4 oz. of silver. 



A Fossili SntBKIAK FBOH THB BED CBAG OF SUFFOLK. 

At the opening meeting of the Geological Society, Professor 
Flower communicated a description of a fine fragment of a skull 
of an animai of the order Sirenia, which is of great interest as 
aflfording the first recorded evidence of the former existence of 
animals of this remaa^kable group in Britain. The specimen 
forms part of the very rich coUection of Crag fossils formed by 
the Rev. H. Canham, of Waldringfield, near Woodbridge. It 
was found in the so-called "coprolite" or bone-bed at the base 
of the Eed Crag, and presents àie usuai aspect of the mammalian 
remains from that bea, being*heavily mineralised, of a rich dark 
brown colour, almost black in some parts, with the surface much 
worn and polished, and marked bere and there with the cha- 
racteristic round or ovai shallow pits, the supposed Pholas 
boring. 

The fragment consists of the anterior or facial portion of the 
cranium, which has separated, probably before fossilation, from 
the posterior part at the fronto-parietal suture, and in a line 
descendi ng vertically therefrom. This portion has then beeu 
subjected to severe attrition, by which the greater part of the 
pre-maxillary rostrum, the orbitai processes of the maxiUaries, 
and other projecting parts, bave been removed. In consequence 
of this, what may be calledthe extemal features of the skull, 
which are especially necessary to determine its closer affinities, 
are greatly marred, though enough remains of its essential 
structure to pronounce with confidence as to its general relation- 
ship to known forms. Fortunately the whole of the portion of 
the maxillaft in which the molar series of teeth are implanted is 
preserved ; and though the teeth bave fallen from the alveoli in 
the front part of the series, and in the posterior part are ground 
down to mere stumps, so that the form of the crowns cannot be 
ascertained in any, many important dentai characters may stili 
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be dednced £rom the nmnber, form, size and position of the 
sockets and roots that remain. 

As the intensely hard, ivory-like rostra of the ziphioid Ceta- 
ceans, the tympanic bones of the Balsenidae, and the teeth of 
terrestrìal mammals, almost alone remain in these deposits to 
attest the former existence of their owners ; it is, doubtless, to 
the estreme massìveness and density of the cranial bones, as 
characteristic of the order Sirenia, that we owe the preservation 
of so large a portion of the skull under the very unfavourable 
conditions to which it, in common with the other fossils of the 
formation, must bave been exposed. 

After a comparison of the characters of the cranium -with 
those of the several existing and extinct members of the order, 
Professor Flower referred it to the genus BalUherium, and 
showed its relationship to H. Schinzi^ot Kaup from the miocene 
of the Rhine basin — a formation, it will be remembered, in which 
several animals of the Red Crag bone-bed occur. It is, how- 
ever, of larger size than that species ; the teeth are larger, both 
absolutely and relatively to the cranium, and certain other 
diflEerences occur, though the imperfect nature of the materials 
makes exact comparison of fossils only known from fragments 
not altogether easy or satisfactory. Believing, however, that it 
does not belong to either of the above-mentioned, or any other of 
the hitherto described species of Halithermmj the specific name 
of H. canhami was proposed. It should be mentioned that .there 
are six teeth in the maxillary or molar series on each side, ali 
present at the same time, the first two with single roots, the 
third with two roots, and the last three with three roots, pre- 
cisely resembling in form those of the molar teeth of the existing 
Manati. — Nature, 



NEW FOSSELS. 

Some of the most interesting discoverìes made last summer 
by Dr. Hayden's exploring party are due to the labours of Pro- 
fessor Cope in palaeontological researches among the Bad Lands 
of Colorado. The remains are even more interesting than in the 
similar regions of Wyoming. They bave been found to be a 
vast graveyard of animals belonging to a long past period of 
the earth's existence. Up to the present time. Professor Cope 
has proved the existence of more tìian 100 species, represented 
by thousands of indivi duals. Of these at least IO are new to 
science. They range from the size of the. mole to nearly that of 
the elephant. Sixteen species are reptiles. Many forms of 
insectiverous animals, related to the mole and of very small 
size, bave been procured. The delicacy and minuteness of these 
fossils is surprising. G-nawing aninials, or rodentes, left nu- 
merous remains of 18 species, some no larger than the domeptic 
mouse. Some were the predecessors of the rabbits, some of the 
scjuirrels, and some of the mice. Of doven-hoofed quadrupeds 
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a great many bave been found. Some were nearly intermediate 
in structure between the deer and the hog. like the lattar, 
they had no homs. They were abont as large as sheep. 
Otbers vere about the size of gray squirrels, being the smallest 
of this class of animale ever discovered. Several species of 
horses were living dnring the same period, as is proved by the 
bones and teeth which bave been obtained. Their relatives the 
rhinoceros abounded in Colorado in former days, no less than 
seven species having been procured by Professor Cope, One 
of the specimens is a perfect sknll, wìth teeth complete, and 
covered ^th the crystallisation seen in the moss-agate. 

But the most remarkable monsters of the past whose exist- 
ence has been dìsclosed by this summer's survey are a series 
of horned species related to the rhinoceros, but possessing some 
features in which, according to Professor Cope, they resembled 
the elephant. They stood high on the legs and had short feet, 
but possessed osseous homs in pairs on different parts of the 
head. One of the largest species had a large hom over each 
eye, while one had another on each side of the nose more than a 
foot in length. A third one, of a larger size than the last, had 
rudimental homs on the nose. Stili another was as large as the 
elephant. Its cheek-bones were enormously expanded, and its 
homs were fiat. A fifth species had triangular homs turned 
outwards. Their structure is regarded as disposing of the 
statement of a recent writer that the presence of homs in pairs 
is an ìndication of relationship" to the ruminating animals, for 
these beasts are near the rhinoceros. Camivorous species were 
not rare in this ancient family, and served, as now, to check the 
too rapid increase. Of the 14 species known there were tiger- 
cats, dogs, hysenodons, and the tomarctos, a new genus found 
by Professor Cope. It resembled the dog, and was as large as 
the black bear, but it was not much more carnivorous in its 
propensities. The reptiles embrace turtles, lizards, and snakes. 
The last two orders were discovered for the first time in this 
formation in America. In the last few years Professor Cope 
has obtained from the ancient sea and lake deposi ts of Kansas, 
Colorado, Wyoming, Idaho, &c., about 300 species of vertebrated 
animals, of which he has made known to science for the first 
time more than 200. The history of the successi on of life on 
this continent will be greatly elucidated by proper investigations 
of the specimens preserved by the survey. — Times. 



BILICA. 



A FAFER has been read before the Geologisfs' Association, by 
Mr. Hawkins Johnson, F.G-.S., on " The Nature and Formation 
of Flints and allied "Bodies." The object of the paper is to show 
the nature of several members of a large group of bodies oc- 
curring in sedimentary deposits of diflferent ages, and which are 
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generally known as nodules, and described as concretionary. 

Those specially alluded to are the Septaria from the London 

and Kimmeridge clays, the flints from the chalk, the iron pyrites 

from the chalk, the phosphatic nodules of the Gault, the day 

ironstone nodules of the carbonìferous serìes, and the ironstone 

fpom the Woolwich beds. By the gentle action of solvents the 

etructure of these bodies ìs reyealed, so as to be easily examined 

by the microscope. They are then found ali to agree in possess- 

ing a silicified organic structure, which may be described às a 

network of fibres, or a mass permeated in every direction by 

anastomosing canals. This structure was subsequently filled in 

with other material, such as carbonate of lime, silica, bisulphide 

of iron, phosphate of lime, carbonate of iron, &c. ; the particular 

substance thus lilled in dependi ng upon the relative abundance 

of the substances dissolved in the interstitial water of the sur- 

rounding matrix. The singular groups of concentric, silicious, 

circular bands seen upon many fossils, and known as Orbicular 

Silica, or Beekite markings, are also explained. The fossils on 

which they occur weye imbedded in a matrix more porous than 

themselves, and of irregular constitution, so that the evaporation, 

to which the consolidation of the dissolved silica in their pores 

was mainly due, occurred at a number of points on the siirface 

of the fossils, at which points a deposits of silica took place, 

forming the centrai tubercles. The cessation of evaporation 

was followed by s, fresh saturation with the solution, to be 

again .evaporated as before. But, as the evaporating points 

were now plugged up by the previous deposits, the silica last 

Consolidated was deposited around their margins, and upon 

them internally, appearing outwardly as a ring round the tu- 

bercle. — Builder, 

VOLCANIC BEUPTION IN HAWAII. 

The phenomenon of a pillar of fire rising from a crater, on 
the summit of a mountain nearly as high as Mont Blanc, is 
reported in Hawaii. At the end of last August an old mission- 
ary of Hawaii, the excellent Titus Coan, wrote to Mr. Dana, the 
American geologist, that another eruption of Manna Loa had 
taken place. A vast cloud of fiery vapour rose above the lofty 
volcano ; at times it formed a magnificent column at least 
2,000 ft. in height. Though seen at the distance of many miles, 
the changes of this illuminated pile were distinctly apparent. 
It was, indeed, a glorious sight when the head expanded and 
spread out a palm-tree of fire. 

Manna Loa, almost 14,000 ft. above the level of the sea, is 
one of the many volcanic peaks of that Iceland of the North 
Pacific, Hawaii ; but this, the largest of the Hawaiian or Sand- 
wich group of islands, instead of being like its fiery rivai near 
the frozen zone, is fanned by the voluptuous airs of the tropics. 
It is but one-eighth the area of Ireland, though a very Switzer- 
land of mountains and valleys. The well-known port of Hono- 
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liilu, half way between China and California, is in the neigh- 
bourìng smaller Tolcanic island of Oahu. 

Among the m&nj hundred peaks from which the fieiycurrent 
has fiowed none has been so celebrated in modern times as that 
of Manna Loa. The highest poìnt is 13,960 ft. above the sea. 
It is, however, a doublé mountain, the loftier peak being Maùna 
Kea. This has nine cones about its top, while Loa is but a 
single dome. Upon the side, though 10,000 ft. below, spreadfl 
out the largest buming crater in the world — Kilanea. In that 
crater 3,000,000 square yards are sunk nearly 1,000 ft. below 
the rim of the crater. A number of boiling cauldrons are 
perpetuallj hissing there vith their bubbling lava, which has 
repeatedly overflowed, to the devastation of whole provinces 
around. 

Above this terrific scene of volcanic violence rises the snow- 
crest of Manna Loa. Eruptions are less frequent from the 
summit than &om the crater at its side. But in 1843 a current 
of lava poured forth from it. This was repeated in 1862, 
though the point of issue was 4,000 ft. below the top. In 1869 
a stream ran fifty miles before it leaped over a mighty cliif into 
the ocean. When first it burst from the womb of the mountain 
it formed a mighty arch of fire 260 ft. in height, andthen rolled 
down in a succession of wonderful cascades from crag to crag. 
In 1868 a dreadful eruption took place. Earthquakes of frightfol 
energy shook the whole island. In ten seconds every building 
in a whole district was overthrown. A smiling valley, in which 
fi, flourishing village was nestled and largo flocks and herds were 
depastured, suddenly threw forth a vast volume of boiling hot 
mud, and soon after that a flood of cold water. Along the 
coast the sea rose and fall, to the desolatìon of several villages. 

In August and September of last year a stili more wonderful 
eruption took place on Manna Loa. On the huge platform, four 
times the height of Vesuvius, are two large craters, and two 
much smaller ones. The two former are Mokuaweoweo and 
Pohakuohanalei. The first is that which was convulsed last 
year. One who visited it in quieter times described the crater 
walls as being 470 ft. deep on one side and 784 ft. on the other. 
As many as seventy distinct layers of basalt were counted in one 
part. Dr. Judd descended the nearly perpendicular wall to the 
bottom. There he had to walk over ridges of clinker and basalt, 
running from 10 fb. to 60 ft. high, which took him two hours to 
cross. Here and there he noticed stupendous cavems, lined 
with the delicate fibres of volcanic matter, called Pélé's-hair. 
This hung about like cobwebs. Yet the crater was so stili and 
peaceful that he ventured to plant some orango seeds in the 
moist and rich soìl, in the hope that future visitors might gather 
the luscious fruit there. 

The last visitor to Mokuaweoweo has another tale to teli. 
He could trace the ovai crater three miles round. He could see 
the fioor on which Dr. Judd had trod in safety. But a portìon 
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of this had gìven way, perhaps 100 ft. below. In one part of 
this depresseci basin was a pool of fire. It was from tiiat he 
saw this singular column rise. He calls it a * " magnificent 
fountain of liquid lava, about 75 fb. in diameter, that sent its 
volume of briUiant, sparkling, molten matter to a height 
estimated at 600 ft. in a compact and powerful jet." 

As he looked downwards and aerosa, at a distance of three 
quarters of a mile, he saw that the fountain formed an arch. 
The fiery current rose in a slightly slanted direction, so that 
the mass fell perpendicularly in the descent. The roar of the 
flames was as the sound of a heavy surf upon the shore. But 
the fountain carried up with it enormous masses of white-hot 
rock. "These," he says, "as they fell and struck upon the 
black surface of the cooling lava, burst like meteors in a 
summer sky." He compares the report of these explosions to 
the heavy rush of ponderous waves against thfe rock-girt shore. 

At night the sight was glorious indeed. The column stili 
rose fipom the burning lake. Fiery falls were seen along the 
course of the flaming river below, while the fiery foam swirled 
round the waves of this terrific cauldron. An engraving of 
this terrific phenomenon has appeared in the lllustrated London 
News. 

GAS FBOM VBSTJTnrS. 

M. Diego Franco, who is attached to the Observatory on 
Mount Vesuvius, has long occupied himself with the study of 
the gaseous emanations from that volcano. He has just pub- 
lished a paper, entitled " L'Acide Carbonique du Vesuve," in 
which he records a large number of observations on the carbonio 
acid gas evolved under different conditions from this source. 



EABTHQUAXBS AND VOLCANIC PHENOMENA. 

In the Eepertorium fur Experimental Physik M. Cari has 
recently produced some new views on earthquake and volcanic 
phenomena. He supposes that at a considerable depth beneath 
the surface the beat may be sufficient to cause water to assume 
the spheroidal state of Boutigney, developing slowly vapour of 
great tension, which under a slight change of circumstances 
might become the source of enormous esplosive forces. 



THB NEW AFRICAN GOLD DI8C0VEBIES. 

A CoEBESPONDBNT of The 2^7/168 writes : — " By the last mail 
we bave important news from Natali Some years ago the people 
and joumals of that colony, led away by Herr liÈiuch's vivid 
descriptions, announced to ali ports of the world that gold had 
been discovered in immense fields. The result was that many 
came from ali parts of the world, and were disappointed. 

" Gold there was, no doubt, but it was not to be found in 
quantities which would pay the diggers.^ Since then there has 



206 lEB TEAB-BOOK OF FACTS. 

been continuai talk of findìng the precìouB metal in different 
localities ; but the papere, wamed by the odium they incurred 
on that occasion, have been verj carefol as to publishing the 
yadous reports. 

" This time I bave no hesitatìon in believing what is told us. 
In 1871, when I was in the neighbonrhood of the district in 
which auriferone deposita have been discovered, I heard many 
Btories from the natives of gold being theTe. There were white 
men al^o at work, but they said very little as to' their progress 
— a yerv good sign of success ; and now, instead of being sud- 
denly blazoned forth, the stories bave gradually increased in 
volume, until the announcement has been, in a manner, forced 
from the Natal papers. Within a year or two I fully believe 
that we shall see a large mining population at work, and the 
exports of gold beiginning to rivai those from Australia, the 
gold-bearing distircts of which are in much the same parallels 
of latitude. 

" The preseut gold fields are situated in a countiy which is 
daimed by the Transvaal Kepublic, another petty Dutch Boer 
State which Britain has allowed to establish itself on the North 
Eastof Natal, but which is in reality native territory. The 
Boers have many curìous modes of ailnezing native lands. I 
will give you one out of my experience. 

'' A certain district was required so as to give a right of way 
to the coast from New Scotland (a setUement in the eastem part 
of the Transvaal). The operating agent, who .was in this case 
an Englishman, approached the chief with a request to be 
allowed to cut a few trees in the forest, for which he paid him 
aboùt 15/. or 20/^ worth of blankets. Of course, the request was 
granted, and some timber was felled. It so happened that this 
forest swarmed with monkeys, the skins of whidi were valuable 
for purposes of trade, among the neighbourìng and powerful 
nation of the Zulus. I wished to place some native hunters 
there for the purpose of shooting these monkeys, and applied' 
to the chief for the purpose of doing so, offering him 
a couple of blankets in return, which usually would have been 
ampie remuneration. *No, no,' said the chief. *The white 
man has given me ali these goods for mere permission to cut 
trees. You, who wish to deprive us of our very means of existence, 
since it is only by possessing these skins tiiiat we are enabled 
to pay tribute to the Lulus, only offer me two blankets. No, no.* 

" I met tlie Englishman afterwards, and he acknowledged that 
it had been done with a view to asserting that the land ha^been 
bought. 

" Ware have been prevented by the interposition of the English 
Government of Natal, and the sparseness of the white population 
has so far prevented the natives from feeling any pressure ; but 
when we remember the resulta of this class of bargains between 
whites and Maories in New Zealand, we may well anticipate 
tiouble and adopt measnres to avoid it. 
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" Again, on the coast at Delagoa Bay — ^tlie nearest seaport by 
far to the gold fields — we have the Portuguese, shut up in their 
factory of Lorenzo Marques, and holding their ground only by 
keeping np wars and anarchy among the natives. 

" In 1823 Captain Owen, in Her Majest/s ship Leven, visited 
the bay, and entered into a treaty with the chiefs south of 
Englisn Eiver (on the north bank of which Lorenzo Marques 
18 situated), by "which they ceded their territory to Great 
Britain fully and fireely. If Britain does not retain a footing in 
Delagoa Bay she cannot control these diggers, unless she first 
annexes the Transvaal, and then onlythrough 600 miles of 
weary, rugged road from Natal, the nearest seaport. If she 
retains her undoubted right to the south bank of English 
River, she is within 160 miles of the fields, with a country be- 
tween which is remarkably fertile, level, and easily travelled." 

As the verification of the reports as to the discovery of 
G-old in South Africa is a matter of public importance, we beg 
to state that a nugget from the Leyd^nberg diggings, weighing 
18oz., has arrived per steamship Ewrofean, and can beseen bere 
by any one interested. — Mercer and Co,^ 11 LeadenhaU Street^ 
London, 

GOLD IN FINLAND. 

In the Eussian province of Finland there were during last 
summer seyenteen compahies occupied in washing gold, and they 
employed about 600 men. The gold is found at Tvalo in a 
diluviai deposìt, which has proved to be rather rich. The total 
yield of last summer's campaign is estimated at from 60,000 to 
60,000 grammes, or from 600 to 660 ounces, worth about 60,000 
roubles. The Helsingfors Company has gained over 11,000 
grammes, and paid a dividend of 60 to 70 per cent., or rather 
less than the year before. The gold is principally found on the 
beach, and in the tributaries of the Palsyoja river, the largest 
nugget found last summer weighing 40 grammes. 



AUSTBALA.SIAN GOLD. 

The imports of Australasian gold into the United Kingdom 
in 1873 exhibited a large increase as compared with 1872, hav- 
ing amounted to 9,471,601/. as compared with 6,014,6212. in 
1872, and 6,919,4802. in 1871* The increase in the imports was 
stili continuing at the dose of last year, the receipts of Decem- 
ber having been 1,341,6722. as compared with 618,9962. in 1872, 
and 433,6472. in 1871. The Star of Peace Company, Hawkin's- 
hiU, New South Wales, has cut a rich vein of stone in its new 
shaffc, and specimens which have reached Sydney were coAsidered 
highly satisfactory. The quartz is thickly sprinkled with gold, 
whicn is seen on both sides. The yield of gold firom quartz from 
the bill stili continues generally encouraging. 
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A diseovery of gold, which promises to be of some importance, 
has been made near Eeedy Creek, in New south Wales. Assajs 
of gold-bearing stona from the Northern Territory of South 
Australia bave yielded from 20 oz. to 60 oz. to the ton. Gold 
has been foimd in Kangaroo Island, South 'Australia. Some 
attention is being devoted to gold working in Tasmania ; at the 
City of Hobart daim the crushing of 204 tons of quartz yielded 
260 oz. of gold. 

FOSSEL BIBDS AND BEPTELES. 

Thbbs bave been read to the Geological Society " New Facts 
hearing on the Inquiry conceming Forms -intermediate between 
Birds and Reptilès," by Henry Woodward, F.R.S. The author, 
after giving a brief sketch of the Sauropsida, and referring 
especially to those points in which the Pterosaurians approach 
and differ from birds, spoke of the fossil birds and land reptiles 
which he considered to link together more closely the Sauropsida 
as a class. The most remarkable recent discoveries of fossil 
birds are : — (I.) ArcìuBopteryx macrura (Owen), (II.) Ichthyomis 
éispar (Marsh), (III.) Odontopteryx toìiapioa (Owen). The 
author then referred to the Dinosauria, some of which he con- 
sidered to present points of structure tending towards the so- 
called wingless birds. (I.) Campsognatkus longipes {A,W&^er), 
from the Oolite of Solenhofen. (II.) The huge carnivorous 
Megaloaaunts, ranging from the Licis to the Wealden. The 
autnor next drew attention to the Frilled Lizard of Australia, 
ChlaTnydosanTus Kingii (Gray), which has its fore limbs very 
much smaller than the hìnd limbs, and has been observed not 
only to sit up occasionally, but to run habitually upon the 
ground on its hind l^gs, its fore paws not touching the earth, 
which upright carriage necessitates special modifications of the 
sacrum and pelvis bones. The Solenhofen Limestone, in which 
Pterosauria are frequent, and which has yielded the remains of 
Arclusopteryx and of Comfsognathusj has also furnished a slab 
hearing a bipedal track, resembling what might be produced by 
CMamydosaurus or Compsognathtis. It shows a median track 
formed by the tail in being drawn along the ground ; on each 
side of this the hind feet with outspread toes leave their mark, 
while the fore feet just touch the ground, leaving dot-like im- 
pressions nearer the median line. — Nature, 



BSPOBT OF THB COHHITTEE FOB EXFLOBTNG THE SBTTLB CAVE. 

This cave is of great interest, and is being explored by a 
locai committee, aided by a grant from the British Associatìon. 
In the newest iayers there is eridence of human occupation 
during the historic period ; but in the older cave earth, which 
contains the remains of extinct mammalia, no trace of man has 
yet been discovered. The exact agé of the cave earth is a matter 
of dispute. Mr. Tìddeman, from the physical eVidence alone, 
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regards it as pre-glacìal, or rather as older than the great ìce- 
sheet of that district. Mr. W. Boyd Dawkins, F.R.S.-, whìlst 
doubting the physìcal eyìdence affbrded bj the cave alone, ìs 
inclined to regard the fauna as pre-glacìal, and he remarks : — 
" It ìs obvious that the hysenas, bears, mammoths, and other 
creatures fonnd in tlie pleistocene stratum, could not have occu- 
pied the district "when it was covered by ice ; and had they 
lived soon after the retreat of the ice-sheet, theìr remains woula 
occur in the river-gravels, from which they are absent throughout 
a large area to the north of a line drawn between Chester and 
York, whilst they occur abundantly in the first glacial river de- 
posìts south of that line. On the other hand, they belong to a 
&una that overran Europe, and must bave occupied this very 
region, before the glacial period. It may, therefore, reasonably 
be concluded that they occupied the cave in pre-glacial tìmes, 
and that the stratum in which their remains lie buried was pro- 
tected from the grinding of the ice-sheet, which destroyed nearly 
ali the surface accumulations in the river-valleys, by the walls 
and roof of rock, which has since, to a great eztent, weathered 
away." — Ifatvre, 

Mr. Dawkins describes the work done during the past year 
in exploring the Victoria Cave at Settle, and many members of 
the British Associatìon Section visited the cave, and examined 
the magnificent coUections of bones now deposited in the 
Museum of the Grammar School at Giggleswick. In the Settle 
Cave no traces of man have yet been discovered in the cave 
earth, wherein are imbedded the bones and teeth of the ordinary 
extinct cave mammalìa ; but in the higher layers there is 
abundant evidence of human habitation during the time of the 
Boman occupatìon. 



LAKE BWELLINOfl. 

Accordino to Dr. Fritsch, the discovery has lately been 
made of lacustrine dwellings in the vicinity of Leipsic, as the 
result of certain engineering operations undertaken to regniate 
the course oi the River Elster. After passing through a series 
of layers at a certain depth, the workmen found a series of oak 
piles pointed below and decomposed above, and supporting a 
certain number of oak trunks placed horizontall^ ; and on the 
fiame level with these were found certain lower jaws and teeth 
of oxen, fragmentB of antlers, broken bones of various mammifers, 
shells of an Anodon, fragments of pottery, two polished stone 
hatchets, &;c. 



ST7B-WEALDEN SXFLOBÀTION. 

« 

Mb. S. H. Becbxbs, writing from London, on Oct. 27th, 
gayg ; — " The occurrence of Kimmeridge day immediately below 
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the Wealden ìs io me at once deeply interestìng and not sur- 
prìsing. It may be remembered thiat when, a few years ago, an 
Artesian borìng going on at Hastings was supposed to bave 
reacbed the Purbeck beds, I intimated that these strata would 
not be met with at ali. And subsequently I stated that I was 
unable to detect the Purbeck strata where Sir Henry de la Béche 
supposed them to outcrop. Fortunately, at the commencement 
ef tìie borìng now in p»>gress, I expressed a belief to a scìentific 
friend that the Kimmerìdge clays would be the first Sub- 
Wealden strata we should encounter." 

The fifth quajterly Eeport on the Sub-Wealden Exploration 
has been ìssued by Mr. H. Willett, of Brìghton. The present 
depth from the surface is 313 feet; some important geological 
facts bave been decìded« and valuable beds of gypsum discovered. 
The more interesting facts are that the Kimmerìdge day is 
ìdenti/sal in deposit with that in the Boulonnais distrìct of 
France, and that the Wealden estuary did formerly extend aerosa 
the Channel in an unbroken contìnuity. The probability that 
coal may be found is therefore greatly increased by the dis- 
covery of strata in Sussez identical with those in the Boulonnais 
distrìct. This inyestigation was to be oontinued until the depth 
of 1,000 feet had been reached. 



BBFOBT ON BABTHQUAXBS UH SCOTLAIO). 

In 1872 a Keyort by Dr. J. Bryce, F.G.S., on this subi'ect was 
read at Brìghton in 1872, stating that there had been but little to 
record during the year then reported on ; but whilst the British 
Association was sitting a shock occurred in the Comrìe distrìct, 
an account of which is ^ven in the report now presented. The 
earthquake occurred on August 8, 1872, at from 8m. to lOm. 
past four o'clock in the afternoon. The successive phases, accord- 
ing to almost ali the observers, were a noise or sound, loud, 
heavy and rumbling ; a shock with a shaking and rattling of 
objects ; and a wave-like motion of the ground. The undula- 
lations appear to bave come from the W. or N.W, ; according to 
some observers, from the opposite direction ; bùt these probably 
did not distinguish between the first impulse and the recoil. 

The extent of country through which the shock was felt is 
greater than that of any which has occurred since this ìnquiry 
was undertaken. The limits are marked by Stirling and Blair 
Logie on the S.E., and by St. Filians on Loch Earn and Glen 
Lednock on the N.W. The shock was feebler at their limits 
than in the country between, as about the Brìdge of Allan, 
Dunblane, &c. The breadth of the disturbed area does not 
appear to bave extended more than two or three miles from the 
Allan Water ; the shock seems to bave emanated near Comrìe. 
The geological formation of the distrìct are very various in 
character, and it does not appear that any connection can be 
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traced between the natiire of the rock formìng the sui&use and 
the severity of the shock. 

Another shock, which occurred at 9.65 p.m. on Aprii 16, 
1873, is briefly described. This was in the south of Scotland, 
in the parishes of Tyrone, Glencairn, and others adjacent. Ac- 
cording to one observer, there was another shock in this district 
at 2.46 A.M. on the following moming. 



BABTHQUAKB IN TUBKEY. 

On September 1 an earthquake took place at 4.10 p.m., "with 
slìght shocks, at Brama, in European Turkey. There was an 
earthquake at about 9 p.m. on September 6, in Armenia, at Erze- 
roum, and elsewhere. Several shocks of «arthquake were felt 
on Angust 21, in the city of Gnatemela ; bnt very few honses 
were damaged. 

THE OPAL AND THE DIAMOND. 

Some observations on the spectrum of the precions opal bave 
been recently published by Dr. Behrens, of Kiel. The light 
reflected from the snrface of this gem gives a spectrum consist- 
ing of one or two bright lines ; the purity of the colours of the 
opal may be referred to the homogeneity of this reflected light. 
Behrens's researches are described and illustrated in the last 
number of Leonhard and Geinitz's Neues Jahrhuch, 

A somewhat novel idea is start ed by M. Desdemaines Hugon, 
in a paper " On the Diamond Diggings of South Africa," which 
is printed in the Eevv£ Sdmtìfique de la France et de VÉtranger. 
He States that the air is always highly electric where diamonds 
abound, and he intimates bis opinion that this may throw some 
light on the formation of that gem. — At^encBum. 

Signor D. "Mariano Barcema, Secretary of the Sociedad 
Mexicana de Historia Naturel, has published in La Naturaleza 
an account of opals from a new locality. Specimens have been 
sent to this country, and they are of great beauty. They are 
found in the state of Queretaro, ten leagues north-west of San 
Juan del Eio, in the Hacienda of Esperanza. These opals are 
of the first quality, and of ali varieties — the milk opals, the fire 
opals, girasols or " harlequins," with various kinds of richest 
precious or Hungarìan opals. 

TBTTE JADE GB NSPHBITB. 

An admirable paper, '* On the Jade of the Kuenlun Moun- 

tains," has been communicated to the Academy cf Sciences of 

Munich by Hermann von Schlagintweit, and published in the 

Sitzungsherichte of the Academy. The author visited the 

quarries on the Kara-kash river, which formerly supplied the 

Chìnese with much of their jade. It may be remembered that 

tiiese quarries were popularly described some timo ago by Dr. 

03 
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Oayley. Although the title of Schlagintweit's paper refers only 
to the jade of Khotan, yet the author gives mach ìnformation re- 
specting the minerai from other localities, and dìscusses the 
Bouree of the trade, which ìs found in the pile-dwellìngs of the 
Swiss lakes. He also dearly points out the means of distinguishing 
true jade, or nephrìte, from the closely-allied minerals known 
as jadeite and saussurìte. 

FBBCIOnS STONES ABTIFICIAIXT FBODUCED. 

M. Violette, of Lille, has succeeded in melting platinum in 
a Hessian crucible in a common furnace. It is ezpected that 
various kinds of precious stones may be artifically prodnced by 
melting aluminium with borax, the opal, sapphire, ruby, emerald, 
and others being only colonred alumina. 



FBBXJTIAN GUANO. 

Mb. C. S. Eead, M.P. for South Norfolk, obseryes in a letter 
to Karl Gran ville : — " I would respectfully impress upon your 
lordship the necessity of au English survey being speedily made 
of the various deposita of guano in the Pacific. This is the more 
needful as the estimates of the Feruvìan Government bave 
proved to be unfortunately fallacious. In 1863 the Peruvian 
Government made an estimate of the guano in the Chinchas at 
25,000,000 tons. Admiral Moresby was ordered by Lord 
Palmerston to give a report, and he made it 8,600,000 tons. 
The whole quantity which has been shipped from 1853 to 1871, 
when the islands were cleared, was only about 7,250,000 tons, 
proving the comparative aecuracy of the English AdmiraFs 
survey. The British Consul's return to the Foreign Office in 
1873 estimates the entire quantity of Peruvian Guano in the 
Guanape and Maoobeì Islanda and in Lobos at 3,000,000 tona, 
while the Lima press reports the ascertained value of existing 
Peruvian deposita to be 70,000,000/. sterling.*' 



COLOBADO TEBBITOBT. 

One of the special results of the United States Geological 
and Geographical Survey of the Territori es, in charge of Professor 
F. V. Hayden, during thepast summer, has been the discoveiy that 
Colorado Territory is the centre of the greatest elevation of the 
Kocky Mountain chj^in. In Central Colorado the chain proper is 
about 120 miles broad, made up of three lofty parallel ranges, 
running nearly north-north-west, and flanked from the west by 
great plateaus and groups of peaks. Between the ranges lie the 
great elevated basins known as ** parks." The front range, 
which rises abruptly from the plains, is seen from Denver in a 
grand panorama 120 miles long. 
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THE Ald)ES ON A DECLIKE. 



A BECENT number of the Ausland tells a sad stoiy of dimin^ 
ished altitudes. Quito was found by La Condamine, in 1745, to 
be 9,596ft. above the sea ; Humboldt, in 1803, could only make 
9,670ft. of it; Boussingault, in 1831, was startled to find it 
was only 9,667ft. ; Orton, in 1867, found it reduced to 9,620ft.; 
and Keiss and Stubel found, ia 1870, that it had shrunk to only 
9,356ft. above the level of the sea. Quito, it seems, has sunk 
246fb. in 126 years, and Pichincha 218ffc. in the same period. 
Its crater has sunk 425ft. during the last 26 years, and 
Antisana 165ft. in 64 years. 

BIRMINGHAM NATTTBAL HISTOBT AND MICB08C0FICAL SOCIETY. 

A PABTY from the Society proceeded to Teignmouth, early in 
September, on a marine excursion, in the yacht Buhy» Dredging 
operations commenced on Monday, September 1, and were con- 
tinued daily throughout the week, in depths vaiying from 6è to 
20 fathoms. The atmospheric, surface, and bottom temperatures 
were taken at each soundin^, the maximum and minimum 
results being as follows : — 

Atmospheric temperature, Maximum 66° Minimum 64° 
Surface „ „ „ 61° „ 68J° 

Bottom „ „ „ 60^° „ 58° 

The averages were : atmospheric, 65^°, surface, 69 J°, bottom, 
68|°. A Miller-Casellar thermometer was used. On the whole the 
results of the dredging were very satisfactory. About thirty hauls 
of the dredge were made, and specimens of many of the marine 
invertebrate animals in the neighbourhood secured. The tangles 
attached to the bag of the dredge sometimes came up literally 
swarming with echinoderms. By far the most noteworthy 
capture was Comatula rosacea^ the feather-star, two individuale 
of which were taken in the larvai pedunculate condition attached 
near the base of a frond of Laminaria^ which was tom off by 
the dredge. The specimens measured about one-third of an 
inch in length. Five young Comatulae in a free condition, the 
largest about an inch across, were also taken. The members of 
the Society had the unusually rare opportunity of seeing under 
the microscope the young feather-stars in the living state. They 
were but little thicker than sewing-silk, of graceful, erect, lily- 
like form, and very lively, bending and waving on the peduncle ; 
the arms vigorously contracting in an inward direction. The 
members had the opportunity of examining under the microscope 
the pedicellariae of the star-fishes and sea-urchins, and the whip 
and bird's-head processes of certain of the polyzoa ; also the 
structure of Botryllus and other tunicates, the larvai forms of 
crustacea, &c. In the course of the week very enjoyable ex- 
cursions were made by some of the members down the Kiver 
Dart to Beny-Pomeroy Castle, Lustleigh, Becky Falls, Moreton 
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Hampstead, Chagford, Exeter, Torqnaj, &c. The members of 
the Society who remained in Deyonshire after the marine excur- 
flion vere escorted through the famous cayem by W. Pengelly, 
F.B.S., who courteonsly ezplained to them the mode of con- 
ducting the explorations, the contenta of the flora, and their 
relation to geological time. Mr. Pengelly also showed them at 
his own house the coUection of bones, teeth, &c., of man, and 
the eztinct bear, hysena, dog, and other animals, and the flint 
ìmplementB of earlier and later manufactnre found therewìth in 
the cayem. — Abridged from Nature, 



THB FLOBA. OF SFTTZBEBOEN'. 

Of the Diana, screw steamer, in which Mr. B. L. Smith lefb 
Dundee in May last on a voyage of discovery to the Polar Seas, 
by the Spitzbergen ronte, the Daily News sums up the result: — 
*' A succession of galea was experienced — the weather on almoat 
ali occasiona when the ahip was in the open sea being auch that, 
although she was proyided with complete apparatua for aounding, 
deep-sea temperatures, &c., not nearly what was intended has 
been accompÙshed. Owing to the nnfayourable nature of the 
ice, little in the way of exploratìon has been possible. The 
time had, howeyer, been very fully occupied in diedging, trawl- 
ing, photographing, suryeying, and making as complete and 
perfect collections aa circumstancea permitted of the Plora of 
Spitzbergen. Specimena of rare birds haye been secured, and 
collections made, probably the first of any yalue. The collections 
of marine pianta and animala are likely to proye eapecially in- 
tereating ; and it haa been diacoyered, among other àiings, that 
some parts of those seas hitherto reported as almost deatitute of 
fish abound in cod of excellent quafity. In the way of geology 
eyerything possible was done in the parta unexplored by the 
Swedea, and numeroua specimens of fossils haye been brought 
back from the hitherto unyisited parts of the coast of the north- 
east land. From the appearance of open water seen in this 
expedition beyond Cape Platen, and also reported by the Swedes 
as existing — ^ascertained during their sleigh joumey — it seems 
to be by no meana certain that the route farther northwards 
which the Diana on leaying England hoped to reach doea not 
exiat, and the queation atill remaina open, were it possible to 
reach thia early in the aeason, whether a means of reaching a 
higher latitude to the north-east o^ Spitzbergen is not ayailable. 
Mr. Smith haa ascertained that the North Cape is situated on 
an island separated by a sound from the main land, and to thia 
extent a knotty point has been determìned. The expedition 
neyer got beyond 81°, while Mr. Smith in his expedition of 1871 
got to 81*24*^. He states that the Diana behayed admirably, 
but he did not realise his anticipations which would be achieyed 
by ^he substitution of steam for sailing power." 
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CilYB-HUNTING. 

Me. Boyd Da-wkins' new work on Cave-hunting has added 
much to Olir knowledge of ancient man. It will comprise the 
physical MstQry of cavee and their relation to the general phy- 
sical geography of the district, as well as the history of their 
contents ; and will treat of the men "who have inhabited the 
caves of France, Spain, and Britain, during the historic, pre- 
historic, and pleistocene ages. 



THE NEW PACTOLUS. 

Messbs. Edwik Fox and Bousfield have sold in four lots 
one quarter of a King's Share in the New River Company for the 
fium of 12,240^., the income for the last year having been on 
this quarter share 448/. The rise in vaine in this property has 
been very marked. In 1858 a share sold in the open market at 
the rate of 19,000/. Twelve years after the auctioneers above- 
named sold a share in lots at 38,000/., and the result of this 
iast sale shows the price of a share to be now nearly 49,000/. — 
Pali MaU Gazette. 



A NEW HAP OF THE UNITED STATES. 

By direction of Cominìsàoner Drummond, actìng under a 
law passed last session, a New Map of the United States and 
Temtories has been prepared in the General Land Office, showing 
the extent of public survey, Indian and military reservations. 
railroads and canals, ali land grants, important features of 
topography, and many other details compiled, from officiai sur- 
vey s andother authentic sources, up to August 15 of the current 
year. This map corrects the numerous errors of ali previous 
maps, and embodies a large number of results of the latest 
scientific researcb and exploration. Owing to the smallness of 
the appropriation available for its preparation, only a few copies 
of the map can now be printed, but it is expected that Congress 
will provide means for its wide distribution. 



VOLCANOES m ICELAND. 

The past winter was very mild in the southern portion of 
Iceland, but quite severe in the northern. In the middle of 
January an eruption of the Volcanoes in the great Yokul Mouur 
tains, in the south-east corner of the island, took place, which 
continued with unusual violence for about a week, and then 
Buddenly ceased. Since then no fire has been noticed. Large 
quantities of ashes have fallen on different localities, but it is 
believed that the deep bed of snow protected the pasture lands 
from destruction. Volcanic eruptions teck place at the same 
time in Chili.— ^a/wre. 
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C0MFKBS8ED FEAT. 

HiTHBBTO ali attempts to produce peat fael flt for general 
use, OD a commercially remuneratiye scale, bave failed, one 
great obstacle having been the water which the native peat con- 
tains, and to get rid of which has, in some ìnstances, requìred an 
expenditure of fuel which neutralized any adyantage that might 
otherwise have been obtained. But although the yarious 
attempts to utilize peat have been attended with failure, they 
bave at least demonstrated progress, and have been sufSciently 
successful to encourage some to take up the question at the 
point where others have broken down. Among those who have 
devoted some years of time and much attention to the practical 
solution of the problem is the firm of Clayton, Sons, and 
Howlett, of the Atlas Works, Harrow-road, who have seemingly 
perfected the mechanical means of producing ccmdensed peat 
fuel on a commercial scale, and at a minimum and remunerative 
cost. The apparatus for this purpose is fitted up at Messrs. 
Clayton's works, and has been visited by the Duke of Sutherland 
and a select party of gentlemen interested in the conversion of 
waste peat bogs into profitable fuel. The first part of the 
process consists in ezpressing as much of the free water as pos- 
sible from the peat, and this is effected by means of squeezing 
trucks, which are run on a tramway from the bog to the 
machinery. The peat is filled into the truck, which is an iron 
cylinder having doors at the top and a piston within, actuated 
by a screw worked from a handle at the side. The truck having 
been filled with raw peat, fastened down and started, an attend- 
ant tums the handle on the way to the machine shed; and thus- 
expels the free water, which issues from apertures in the cy- 
linder. The process of manufacture is conducted in a machine 
which consists of a vertical cylinder about 2ft. in diameter, in 
which Works a centrai shaft, armed with cutters, and in which 
the fibrous peat is first broken up. Arrived at the bottom of 
this cylinder, the peat is conducted by an elbow into a horizon- 
tal cylinder of the same diameter as the first, and in which re- 
volves a shaft fitted with a set of blades or cutters, arranged 
round the shaft in the form of a screw, and working in between 
a series of steel knives fixed along the bottom of the cylihder. 
By these means, the peat is reduced to a state of fine pulp, and 
is finally compressed by the aid of a screw, and delivered 
through the discharging end of the machine, whence it issues in 
three streams, each 3^ inches wide by 2^ inches deep. As the 
streams issue from the apparatus they are delivered on to trays 
in lengths of about 3ft., the stream being cut off by a wire cutter 
when a sufficient lengibh has been received. Another tray is 
ready to receive the issuing peat, and the process is thus main- 
tained continuously. The trays of peat are run forward to a 
wire cutting-frame, which is brought down upon the peat, and 
divides each of the three lengths into six pieces, each 5 inches 
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long by 3i inches wide and 2^ inches deep. The trays of 
briquettes thns formed are then removed to the drying sheds, 
"where they are placed in racks and air-dried, this final process 
occupying about eighteen days, at the end of which time the peat 
is ready for the market. The briquettes when dry measure 
3 inches by 2 inches by 1 inch, a considerable shrinkage being 
caused by the drying. The peat used in the above trials was 
brought from Huddersfield, and was chiefly top peat of a very 
^brous nature. The resulting yield, however, was perfectly 
homogeneous, and very satisfactory as regards quality. As the 
quantity of peat fed to the machine was not weighed, and as 
time could not be taken properly — the working being purposely 
intermittent for the benefit of those present — no data were then 
arrived at as to the capacity of the apparatus. From previous 
trials, however, which were carefuUy conducted in the presence 
of scientific gentlemen, it appears that the apparatus will tum 
out 75 tons of moulded peat in 10 hours. These 75 tons, it has 
been proyed, will yield about 15 tons of dried peat, of an 
average density of 1 '25 ; these figures, however, are variable, 
and are dependent mainly upon the còndition of the bog and the 
depth from which the peat has been taken. As regards cost of 
production, that is placed by Messrs. Clayton at 5s. per ton, in- 
clusive of an eight-horse power engine to drive the machine and 
ali manual labour. The result of the manufacture, then, is a 
fuel of about the same density and specific gravity as coal, and 
which, as far as it has yet been proved, answers equally well as 
a fuel either for domestic purposes or for generating steam. — 
Abridged from the limes. 
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HONOURS TO AJSTBONOMT. 

The Prench Academy have elected Mr. Huggins, F.R.S., and 
Professor Simon Newcomb, of America, correspondents in the 
Sectìon of Astronomy. Professor Newcomb has been awaided 
this year's Gold Mediai of the Royal Astronomical Society for 
his tables of Neptune; and Mr. Hnggins, who is well-known 
for his discoveries as to the physical constitution of the stars 
and nebulse. has also recently been appointed by the Emperor 
of Brazil a Commander of the Order of the Bose. 



THB SHAPE OF THE ST7K. 

In 1809 Lindenan found, in reducing certain observations 
of the sun, that there were differences in the observed diameters, 
which he thought could not be explained by errors of observa- 
tion, as they seemed to be of a periodic nature ; and he suggested 
the hypothesis that the san was not quite spherical in shape, 
but spheroidal, and rotating abont its major axis. Recently 
Pather Secchi, of Rome, unaware of Lindenan's investigation, 
conjectured that the effect of the active forces in the sun may 
produce changes of yolume in the masses of luminous gas that 
surround it, which would be, perhaps, perceptible in accurate 
observations of the sun's diameter. He accordingly had regular 
observations made fpom June 1871, at the Observatory of the 
Collegio Romano, and, at his instance, similar observations 
were also made at Palermo. These Pather Secchi discussed, 
and it seemed to him that the two series agreed well together, 
and that the dijBferences observed were too regular and too great 
to admit of being attributed to errors of observation. He also 
found that the greater diameter was observed at those times at 
which the number of spots and protuberances was less. It thus 
appeared that the action of solar forces actually did change the 
visible diameter of the sun ; but Dr. Auwers has carefully re- 
discussed Pather Secchi's observations, and arrived at an opposite 
conclusion. He objects to the alleged agreement between the 
Rome and Palermo observations; and though admitting that 
both series assign a principal minimum in Aprii 1872, he con- 
siders that the general agreement is sceircely more marked than 
the contrary. A careful comparison also between numerous 
observations of Bessel and Struve with the solar spot periods 
does not show any connection. On the whole, therefore, Dr. 
Auwers considera that it cannot be said that any changes in the 
sun's diameter, due to agencies npon it, have yet been detected 
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by the telescope. His paper appears in Uie Monatsbericht of the 
Berlin Academy for May, and an abstract of it was communi- 
cated to the Eoyal Astronomica! Society at their November^ 
meeting. — The Academy, 

TSaCPEBATUBB OF THB ST7N. 

Mb. Dbwab, of Edinburgh, has lately been doing some ralu- 
able work, with a view to determining the temperature of the 
sun, and also to determining the probable fosing and boiling 
point of the, as yet, infusible element carbon. The paper read 
by him, although upon neither of these subjects, was somewhat 
allied to them, and has received Mr. Dewar's attention during 
their investigation. A supposition of an ingenious nature had 
been formed, that high temperatnres might be measured by 
observing and registering the length of the spectrum obtained 
at any particular point, as it is well known that at a compara- 
tively. iow temperature light of low refrangibility is only 
emitted, and that the more refrangible rays come into view as 
the temperature rises. This idea seemed exceedingly well 
founded, and doubtless would have proved valuable, but that 
Mr. Dewar finds the human eye is sometimes more and some- 
times less sensitive to light of a particular refrangibility, thus 
precluding it from making trustworthy observations ; and, 
further, the adrance in the length of the spectrum is not sharp 
enough for accurate registering. However, the grant made by 
the Association for the carrying out of these researches cannot 
be said to have been of no avail, as Mr. Dewar appropriated it 
to another inyestigation, yiz. that of estimating the increase in 
the light of the spectrum as the temperature rises ; and in this 
direction foUowing out Becquerel's idea, he has arrived at the 
conclusion that, above a temperature of 1,000°, the beat in- 
creases as the square of the light. 

No one is entitled to more consideration than Mr. Norman 
Lockyer when speaking upon matters connected with the 
physical character of the sun ; and as the chemi&try of the sun 
must be intimately associated with its present physical condi- 
tion, any hypothesis coming from him is worthy of a chemist's 
inyestigation. Mr. Lockyer's belief is that the sun and stars 
present to us different stages and degrees of celestial dissocia- 
tion ; that in some of the hotter stars this dissociation is com- 
plete, matter existing in its true atomatic state. He believes 
that at the temperature of the star Sirius, for example, many 
of the bodies which we bere recognize as elements — many of 
them metals — are decomposed, and that no metalloid or com- 
pound ezists. A class of stars not so hot as Sirius, in which 
our sun may be included, although having probably no com- 
pounds existing, yet neyertheless haye matter in a more 
complex state, and possess a less quantity of free hydrogen. 
This class forms the largest class. There is, howerer, a third 
dirision consisting of stars of a lower temperature, such as the 



220 THE TEAB-BOOK OF FACTS. 

red Btars, in which the temperatnre is snfficiently low to allow 
of higher combinations existing. Mr. Lockyer draws these 
condusions from the observation of the spectra of the stars, 
these spectra gradually increasing in complexityfirom stars such 
as Sirius upward ; and they also afibrd internai eyidence that 
the bodies emitting the light are also more complez. Views 
such as these have been already ezpressed by some chemists, 
who have made the primeval earth their especial study ; and 
there seems to be no impossìbili ty or great difficulty in receiving 
the conception which Mr. Lockyer has now introduced, founded 
as it is upon physical eyidence. — AiìhencBwm. 



ON THB UOON. 

The SpectcUor thinks that our Moon presents a strange 
problem for our investigatìon. It is gratifying to us terrestrials 
to regard her as a mere satellite of the earth, but in reality she 
deserves rather to be regarded as a companion planet. She 
foUows a path round the 'Bun which so nearly resembles that 
pursued by the earth, in shape as well as in extent, that if the 
two paths were traced down on a quarto sheet it would not be 
easy to distinguish one from the other. Our earth is simply 
the largest, while the moon is the smallest of that inner family 
of worlds over which the sun bears special sway, nor doea 
Mercury exceed the moon to so great a degree in mass and in 
volume as the earth or Venus exceeds Mercury. Yet the moon, 
with her surface of fourteen million square' miles, seems to be 
beyond a doubt a mere desert waste, without air or water, 
exposed to alternations of beat and cold which noliving creature 
we are acquainted with could endure ; and notwithstanding her 
position as an important member of the solar system, as well as 
the undoubted fact that in her motions she obeys the sun in 
preference to the earth, she has nevertheless been so far coerce ' 
by the earth's influence as to be compelled to tum always th^ 
same face towards her larger companion orb, so that not a ray 
from the earth ever falls upon fuUy five milUons of square miles 
of the farther lunar hemisphere. A waste of matter here, we 
might say, and a waste of ali the energy which is represented by 
the moon's motions, did we not remember that we can see but a 
little way into the pian of creation, and that what appears to us 
waste may in reality be an essential and important part of the 
great scheme of Nature. 

The influence exercised by the moon on meteorological phe- 
nomena has been the subject of a communication to the Academy 
of Sciences at Paris, by M. Marchaud. From examining the 
distributions of storms between the years 1785 and 1872 be 
supposes that he detects some relation between the appearance 
of storms and the age of the moon, and he attempts to show by 
tables that the moon has an appreciable influence on the tempe- 
rature and pressure of the air, on the state of the sky and the 
distribution of rain» 
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THE AFPBOACHINa TBANSIT OF TBNUS. 

On November 14 Sir George B. Airy explained to the Eoyal 
Astronomica! Society the general state of the preparations for 
the transit of Venus. First, as to the selection of stations. He 
had originali^ selected five observing-stations, and in making 
his choice he had endeavoured to keep in mind what other 
Governments were likely to do. He had been induced to re- 
commend another station in Northern India for the purpose of 
taking a series of photographic observations to be used in con- 
jiftiction with the photographic records to be obtained at the 
southern stations. Às the French would not support the station 
which he had selected in the Sandwich Islands, by an expedition 
to the Marquesas Islands, he had found it necessary to recom- 
mend to our own Government that there should be two subsidiary 
observing stations in the Sandwich Islands. The station which 
had originally been chosen was Honolooloo, at about the middle 
of the islands ; the new stations were to be Ha-wai-i to the east 
and an island at the western extremity of the group. The three 
stations would thus be distributed over a distance of some 300 
miles — a fkct which would greatly add to their chances of fine 
weather. He had also been considering the propriety of estab- 
lishing stations at Christmas Island, at Hurd Island, and in 
Whisky Bay, but at present they knew little of the chances of 
anchorage or fine weather at these places. The Challenger was, 
however, about to visit and survey them. It would then proceed 
to Australia, whence the results of their investigation would no 
doubt be telegraphed to England. As to the selection of stations 
in the extreme south, the Admiralty would bave nothing to do 
with any station where there was no anchorage, and where there 
were no human beings. Any station which laboured under both 
disqualifications muflt undoubtedly be rejected as unsuitable. 
He felt himself borne out in this d«termination by the fact that 
other nations had adopted the same practical view in their 
selection of stations. The Astronomer-Royal then enumerated 
and pointed out upon a globe the stations which had been 
selected : 8 American, 5 French, 4 German, 19 Russian, and 8 
English, besides the private enterprise of Lord Lindsay. He 
then proceeded to give a description of the now well-known 
" black drop," which was sometimes described as being so large 
as to make Venus appear " pear-shaped ; " at other times the 
illegitimate connection between Venus and the limb consisted 
only of a narrow black strap or band. The Astronomer-Royal 
had had a working model prepared at Greenwich with a black 
disc moved by clock-work. The black ligament, or drop, came 
out as a very marked feature of the contact with the artificial 
limb. And he hoped that Captain Tupman would be able, from 
a discussion of the observations of different observers with dif- 
ferent telescopes, to determine in what proportion the pheno- 
menon was due to the aperture of the telescope used, and to 



222 THE YBAB-BOOK OP PAGIS. 

what he mìght cali the personal equatìon of the observer. He 
then proceeded to explam how when Venius was upon the sun's 
limb measures are to be made of the common chord of Yenns 
and the limb, and how these measures are affected by the form- 
ation of a "black drop" betweenthe twoimages. — I/)rdLindsay 
then showed some photographs of a model of Venns iipon the 
limb, in which the " black drop " was photographed as a re- 
markable featnre. He pointed out that when the ezposnre was 
longest the " black drop " was most marked ; and he showed 
that its size might be greatly reduced by using a stop which only 
permitted the rays from the centrai parts of the lenses to reach 
the piate. Dr. Be La Bue said it was quite wonderful to see 
the amount of preparati ons which were going forward at 
Greenwich. It was not right to throw out such insinuations as 
Mr. Proctor had done about " officiai obstructiveness." 



NEWS FROU THB STABS. 

The Popitlar Science Seview contains an artide by Mr. 
Proctor entitled " News from the Stars," in which he reviews 
certain speculations of his regarding the distribution and motion 
of the stars in space, the accuracy of which recent spectroscopic 
obsenration has confirmed. His view is that tìie stàrs are 
arranged in definite systems, the constituent members of which 
travel through space together. These systems are not conter- 
minous wìth the constellations, which are ofben made up of stars 
not in the same piane at ali, and not travelling in the same 
direction. Nearly four years ago Dr. Huggins showed that the 
bright star Sirius is travelling away from us at an enormous 
velocity ; and recently he has ascertained that of the seven stttrs 
of Ursa Major — the Septemtriones of the ancien ts — two are 
moving in one direction and the other five in the opposite 
direction. The Ave stars which bave the similar motion are 
consequently regarded as one star-family. 



NEW LUNAS TABLES. 

At a meeting of the Eoyal Astronomica! Society, a most 
interesting communication has been read from the Astronomerw 
Eoyal, containing a project for a new set of lunar tables, and 
detailing a few steps which he had already made towards their 
formation. It is well known that the tables at present in use 
are those of Prof. Hansen, of Q-otha, which were very much more 
accurate than those of his predecessors. Their author had sue- 
ceeded in discovering some equations previously unknown, and 
was able, in forming his co-efficients, to avail himself of a great 
mass of Greenwich obserrations, espedally those made in recent 
years with the Altazdmuth instrument, which fumished placca 
of the moon at those parts of her orbit, near the conjunctjoù, 
when it is not practicable to make observations on the meridian. 
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Although, then, these tables are a great step in advance, yet 
there is room for further improvement ; and the Astronomer- 
Royal thinks (in which we fully agree with him) that the fopm in 
which they are arranged is not well adapted for use, or likely to 
findpermanentacceptance. The late M. Delaunay, of the Paris 
Observatoiy, had made further and important developments 
in the lunar theory, and was understood to be forming a fresh 
set of tables, when his premature decease cut short hìs labours 
before they were completed. In the new scheme just announced 
by Sir G. Aiiy, he proposes to base his operations upon the 
Works of his predecessors, particularly of M. Delaunay, the 
greater part of whose theoretical work he will adopt ; but in 
the actual numerical labour of the formation of tables he hopes 
to arrange such adaptations as will enable much of it to be done 
by ordinary computers. 

The stupendous work efifected by the Astronomer-Eoyal 
during his tenure of. office in the complete reduction of the 
observations of his predecessors at G-reenwich, from the date of 
the commencement of accurate observations with good instru- 
ments by Bradley in 1760, together with their continuation by 
himself from 1836, and their extension, as already mentioned, 
by the use of the Altazimuth from 1847, to parts of the moon's 
orbit at which she necessarìly always escaped observation on the 
meridian, bave fumished the materìals for ali the important 
improvements in the lunar theory made by recent investigators. 
We are sure, therefore, that the whole astronomical world will 
join US in cordially wishing him success in his scheme now an- 
nounced for himself making these great works of the fallest 
practical use by the formation of tables Which will supersede ali 
others, and long continue to represent with accuracy the motions 
of ouT erratic satellite. — Athenaum, 



BBMABEABLE STAB-SHOWEB. 

The past year was distinguished by the occurrence of a most 
remarkable star-shower on the night of November 27 last, to 
the ezpected appearance of which astronomers were looking 
forward with especial attention from the unezplained absence of 
the doublé comet of Biela (to which it belongs) £rom its aocus- 
tomed returns in the last three of its periodical revolutions. The 
ppobability of the comet's path being marked by a meteoric 
stream into which the earth might plunge on or about Novem- 
ber 27 eveiy year was already become a certainty, by the 
observation of such a meteoric stream on November 30, 1867. 
On that night M. Zezìoli, of Bergamo, observed a distinct 
star-shower, according to Schiaparelli, no doubt of whose be- 
longing to the missing comet could be entertained. Although 
the exact date oi the shower could not be accurately foretold 
with certainty from the want of recent observations of the 
comet, yet every probability of its being seen was fayoxirable 
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to ita reappearance last year, and those who awaited it, as 
well as manj unexpected watchers of meteor-showers, were 
Burprìsed by the brilUant spectacle which it suddenly presented. 
At the first approach of darkness on the evening of Wednesdaj 
the 27th of November last, the cloudy state of the sky un- 
fortunately deprived observers in the south of England from 
'wìtnessing the sight ; but in Scotland, and north of the Midland 
Gounties of England, many unintemipted views of it were ob- 
tained. On the European continent and in the United States of 
America, as well as in the East Indies, at the Mauritius, and in 
Brazil, observers were equally fortunate in recording its appear- 
ance ; and few great star-showers bave hitherto been more 
satisfactorily observed, or indeed more abundantly described. In 
an astronomìcal point of view, the agreement of the timo and 
other circumstances of its appearance with the supposed path of 
the lost comet is so ezact as to prove that the calculations made 
by astronomers of that comet*s orbit cannot be affected by any 
errors of a large sensible amount, and a proof almost certain is 
thus obtained that the disappearance of the comet is owing to 
no unexplained disturbances of its path ; but that like some 
formar comets of variable brightness, it has not improbably faded 
for a time out of view, and that at a future time a reasonable 
ezpectation may be entertained of re-discovering it pursuing its 
originai path in repeated yisits to the earth's neighbourhood, 
and to the field of telescopio observation. — Nature. 



BEHAUSABLB HETEOB. 

A TBBT remarkable meteor passed over a part of Austria and 
Saxony on the evening of June 17, the observations of which 
bave been coUected and discussed by Professor Niessl, of Briinn, 
in Moravia. It left a long white streak along its apparent path 
in the sky, which remained visible for nearly half an hour. The 
meteor itself appeared to break up, with an emission of sparks 
and a detonation audible at a considerable distance, about a 
quarter before nine — after sunset, therefore. The numerous 
observations made at Vienna, Briinn, Prague, Kòniggratz (of 
battle celebrity), and other places, enabled Professor Niessl to 
determine its real path during the time of visibility with some 
degree of accuracy. The resiUt was that it was, when first seen, 
vertically above a place a little to the south of Chrudim, in 
Bohemia, at a height of about 35 English miles, and, at its 
dissolution, nearly vertically above a village scalled Hemnhut, 
in Saxony, at the height of about 18 miles. Particular inquiry 
was made at the latter place, but nothing was heard of any 
fragments being found, only some non-scientific persons stated 
that the meteor appeared to bave burst in a north-easterly 
direction. It would appear, however, from a newspaper report, 
that before the final burst some fragments fell at Proschwitz, 
near Beichenberg, were some pieces were found nearly of the 
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size of a fist» buming with a blue flame, and emitting a sulphu- 
reous smeli ; the detonatìon there was loud, and compared to 
the firìng of dìstant cannon. The general course of the meteor 
was from south-south-east to north-north-west ; and it was seen 
at different places along a path occupyìng altogether an eztent 
of about 80 miles. 



FSBIODICAL C0MET8. 

The Periodical Comets of Brorsen and Faye have been re- 
found by M.' Stóphan, at Marseilles. The fonner was detected 
by him on the night of September 1, the latter on that of 
September 3, both at about 4 o'clock (civil time) on the follow- 
ing momìngs. Of Brorsen's hìs description is that it " has the 
appearance of an ovoid nebulosity, difiìised, of an ezcessive 
faintness, with a trace of condensation towards the centrai pari ; 
the observation Tery difficult." This body was first discovered 
by Brorsen, at Kiel, on February 26, 1846, and some interesting 
observations of it were made at the last appearance in 1868. 
On the present occasion it will be in perihelion about October 
10, but was nearest the Earth (about 100,000,000 of miles) on 
the lOth of this month (September). Faye's comet was first 
discovered by M". Faye, at Paris, on November 22, 1843, and 
has been seen at eveiy return to perihelion since, in 1851, 1858, 
and i866, but always very faint. M. Stéphan described it, when 
recently seen by him, as *' excessively faint, very small, but 
with a very distinct (bien net) little nucleus, which reilders the 
observation easy." 



DANOBB FBOU LIGHTKIKQ. 

Ak American gentleman who has been figuring up the 
chances of being struck by lighting arrives at the following re- 
assuring resulta. Taking the figures of the last census reports, 
we find that durìng the year 1870 there were, in the whole 
country, 202 deaths from lightning-stroke. Let womankind 
take notice that, out of these, 148 deaths were of males, and 
only 54 of females. The total number of deaths from ali causes 
was nearly 500,000. There were 2,437 deaths from other 
causes to one death from lightning, and there were 190,883 
persons living to every one killed by this cause. It is somewhat 
singular that the lightning was decidedly more destructive with 
both males and females between the ages of 10 and 30 years 
than with any others ; between 10 and 16 years is the moet &tal 
time, but even then the number is very small. Much comfort 
for those stili inclined to be timorous is to be found in going 
back further on the record. The deaths by lightning in 1870 
were only 11 more than in 1860, while the population had in- 
creased more than 7,000,000, and the rate is declining, in spite 
of the hasty conclusione fonned by reading the news of a day. 
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In 1860 there were 48 deaths by lightning out of every 100,000 
deaths from ali causes; in 1870 the rate was only 42. Bnt 
now, while only 202 persona died from lightning-etroke in 1870, 
there were 397 deaths from sunstroke, or nearly twice as many. 
Yet the number of persons who shudder when they 9ee the stin 
rise would bear a very small ratio to those who shudder at the 
rising of the thtinder cloud. The rate of deaths by sun-stroke' 
has declined during the decade from 01 to 81 in 100,000 deaths 
from ali causes, and, with the increase in care and information 
on the subject, is likely to decrease stili more, but it will always 
probably be largely in excess of the lightning-rate. It is aLso 
noticeable that Uiere were 1,345 deaths by suicide, while there 
were only 202 deaths by lightning — in other words, an in- 
dividuai is fflz times as likely to kill himself as lightning is to 
kill him. — London Medicai Record, 



LIGHTNINa-BODS. 

The Jowmal of the Franklin lastitute has published a series 
of artides by Mr. John M. Mott on Lightning. The writer 
Comes to the foUowing among other conclusions : — " Lightning- 
rods, as usually erected, do not afford much protection." " The 
conducting power of Lightning-rods is proportional to their 
solid contents, and not to their surfaces." " Insulators are of 
no use in any case." " The rod must be attached directly to 
the building, the closer the better.** "Sharp points for the 
upper terminations of rods are necessary ; rods are of but little 
vaine without them." 



ST. FATTL's and THB LIQHTIONQ. 

AxTHotrQH much had been . done to protect St. Paul*s 
Oathedral, recènt examìnation showed that it was in a very 
dangerous condition. Upon the report of Mr. John Faulkner, 
Associate of Telegraph Engìneers, of Manchester, the authorities 
commissioned him to prepare a pian for^the fitting of the 
cathedra! with an efficient system of conductors. The pian 
submitted was approved, and the fitting is now completed. In 
metallic connexion with cross and ball, and scrolls, are eight 
copper conductors, each being a half-inch strand of copper wires. 
The octagonal strand has been adopted as giving most metal 
in the least space. These eight conductors then pass to the 
metallic railing of the Golden Gallery, with which they are 
in metallic connexion. Thence they are carried down to the 
dome, to the metallic surface of which they are again con- 
nected at several portions of their length ; then 'down the 
rainfalls. over the leaden roofs of the aisles, in the angles 
fonped by the aisles themselves ; again down the rainfalls to 
the sewers. Further, the choir and nave roofs are connected 
tpgether by a saddle or conductor stretching over them both, 
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and joined to the conductors proceedìng from the snmmit of the 
west towers. Even this, it ìs said, dìd not satisfj Mr. Eaulkner, 
who tested, sheet by sheet, the electrìcal conditìon of the leads, 
connecting the worse insulated sheets by copper bands to the 
better conducting sorfaces. Thus the dome, aìsle-roofs, and 
ball and cross, and the two west towers, form one immense 
metallic condnctor, and the danger arìsìng from interior gas- 
piping is removed ; for it is proved that electricity accumulates 
upon the surfece only of bodies. In the sewers, which always 
afibrd a moist earth connexion, the copper strands are riveted 
to copper plates, and these again are pegged into the earth. By 
this means as good an earth connexion is obtained at the top 
of the cross, at the very summit of the cathedral, as is found in 
the sewers at its base. The misfortnne is, that if another 
electrician were sent to-morrow to report on the condition of the 
cathedral, he would, doubtless, show that it was full of weak 
points. However, we must trust to Mr. Faulkner, who seems 
to bave gone into the subject very carefully. — Builder. 



WIND-rNDICATOES. 

In a communic^tion to the Académie des Sciences, M. Tany 
objects to yanes as indicators of the wind, since they indicate a 
direction when there is no wind, and they do not indicate the 
force or velocity of the wind. He would substitute a little flag 
suspended by a cord from a metallic ring pulleyed on a yertical 
rod. 

NOBTH ATLANTIC HXmBICANB. 

A PAPEB has been read to the Meteorologìcal Society, " On 
the North Atlantic Hurricane of August 20 to 24, 1873, which 
did much damage at Halifax, Nova Scotia, and elsewhere," by 
Capt. H. Tonybee. The author alluded to variqus data which 
had come into thè Meteorologìcal Office respecting this gale, 
especially to a chart of its track, and important remarks firom 
Mr. J. B. Macfarlane. This data proved that it was a burri- 
cane, and its route was traced fìrom a position to the south-east 
of Bermuda to Halifax, showing its probable track for four days. 
The author then went on to say that if the circular theory for 
hurricanes were correct, little more could be done, though it 
would be very interesting to trace so hard a gale from its fòrm- 
ation to its breaking up. But he said if Mr. Meldrum's " Notes 
on the Form of Cyclones in the Southern Indian Ocean " were 
correct, then it was incumbent on the meteorologists of the 
northem hemispheretoinstitute a similar inquìry, as the form of 
cyclones in the southern hemisphere worked out from facts by 
Mr. Meldrum mad% it necessary to modify the rules in use 
amongst seamen for avoiding their centres. An enlarged copy 
of Meldrum's diagram (reversed, to adopt it to the ^orthem 

P2 
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hemìsphere) was ezhìbited. The paper concluded with a sog- 
gestion that the August gale of 1873 would affi>rd the means 
f or inquiry into the shape of the northern hemisphere cyclones, 
and that data for that month should be coUected from ali parta 
of the North Atlantic, and worked np into daily synoptic charts, 
which suggestion the author hoped would be camed out either 
by America or England. — Athenaum, 



CYCLONES. 

A coHMUNiCATiON has been made to the "Academia dei 
Lincei" of Rome, by M. Tarry, giving the resulta of bis 
personal experience and investigations into the connection 
between the cyclonic storms and the ahowera of aand that fre- 
quently visit Southern Europe. M. Tarry, after travelling as 
Secretary to the French Meteorological Society into Northern 
Africa and the Deaert of Sahara, and having consulted the files 
of the JDailv Weather Bidletin of the Paris Observatory, believes 
himaelf to nave eatablished the fact that whenever. a cyclone 
passes southward from Europe over the Mediterranean Sea into 
Africa (as some few of them do every season), it then retums 
northward or northwestward, and transporta the sand which in 
the desert formed a sand-storm to the southern coasts of Europe 
as a sand-shower of greater or lesa duration. 



MBTEOBOLOOY OF INDIA. 

FoB aome years past meteorological observations bave been 
regularly made at many places throughout the length and 
breadth of India, chiefly by native observers, under the direction 
of the locai European authority, usually the surgeon, and these 
observations bave been published, and distributed to many parts 
of the world. Meteorologists bave made use of them in their 
dìscussions about the climate of India, and in their general 
theories of the weather. What will they say when they bear 
that the observations are worthless ? Yet such is the fact : a 
recent discovery having demonstrated that in Bengal (and in 
an adjoining Presidency) the native observers, loving ease better 
than duty, had for years been in the practice of sending in false 
returns. In some instances the figures of one year were 
deliberately re-copied and handed in as the register for suc- 
ceeding years. Oonsequently the long series of observations will 
bave to be carefully expurgated before they can be turned to 
profit in meteorological science. — MhentBum, 



MAUBITITTS OBSEBYATOBT. 



In the Report of the Council for the year, presented by 
Capt. Douglas Galton, it was stated that in accordance with a 
resolution passed at Brighton last year, the Council urged upon 
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the Colonial Office tìie expediency of affording such pecuniary 
aid to the Mauritius Observatory as would enable the (firector to 
continue his observations on the periodicity of the cyclones. An 
intimation has been received from the Government that an in- 
quiry into the condition, size, and coBt of the establishment of 
the Observatory is now being conducted by a special Commis- 
sioner from England, pending which inquiry no increase of 
expenditure upon the Observatory can be sanctioned ; but that 
when the results of the inquiry should be. made known, the 
Secretary for the Colonies wiU direct the attention of the 
Grovernor to the subject. The Council have not deemed it 
necessary to take any action on the resolution passed at 
Brighton in reference to the Botanical Establishment at £ew. 
A third resolution passed at Brighton related to the observation 
in India of the Transit of Venus in 1874. The result of Com- 
munications with the India Office on the continuation of solar 
observations in India is that a photo-heliograph and other 
instruments are in course of preparation for these objects. The 
Council "were reminded that there are in the three Provinces of 
India Government officers engaged fpom time to time in record- 
ing observations of this nature. A Committee was appointed at 
Exeter, in 1869, on the laws regulating the flow and action of 
water holding solid matter in suspension, and the Indian 
Government have offered 2,000^. to enable experiments to be 
carried on. — Ibid. 

THE NEW YOEK OBSEEVATOBY. 

The Eeport of the Director of the New York Meteorological 
Observatory is before us. The points considered in this Report 
are : 1. Has the summer temperature of the Atlantic States 
undergone any modification ? — The general conclusions are, that 
there has been no change. 2. What is the direction in which 
atmospheric fluctuations cross the United States? — The general 
conclusions are, that atmospheric disturbances cross the United 
States in a direction towards the east, the cold wave from about 
W.N.W. to E.S.E., and the warm wave from W.S.W. to E.N.E. 
3. Is it possible to trace the passage of American storms across 
the Atlantic and predict the time of their arrivai on the 
European coast ? — The answer is, Yes ; out of eighty-six atmos- 
pheric disturbances expected to cross the Atlantic, only three 
seemed to have failed. These residts are of considerable interest 
and importance. 

the METEOBOLOaiCAL SOCIETY. 

The Annual General Meeting of the Meteorological Society 
was held at 26 Great Qeorge Street, Dr. R. J. Mann, president, 
in the chair. The date of the annual meeting having been 
altered in June last to January, the Report of the Council was 
shorter than usuai. The earlier portion of the Report dealt 
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prìncipally with the yarious alterations made at the Society*s 
library at 30 Great George Street, and with the efforts which 
the Council have been making to render the operations of the 
Society more extended and rest upon a broader basis than 
heretofore. The Council took advantage of the presenoe of 
their foreign secretary, Mr. Scott, as one of the delegates from 
this country at the Meteorological Gongress at Vienna, to re- 
quest him to represent the Society. The Gongress was dnly 
held from the Ist to the 16th of September, when Mr. Scott 
presented a Eeport on the replies received in answer to a series 
of questions which the Gouncil issued to the Fellows on sereral 
ìmportant points in connection with the hours of observation, 
instruments, &c., and which has been printed in the Beport of 
the Congress. The Eeport conduded bv statingthat the Gouncil 
have to mark with some measure of satisfaction the maintenance 
of the numbers of the Society during a somewhat criticai and 
transitional period in its history ; when changes of detail bare 
been entered upon with a yiew to increased energy of action, 
and when the beneficiai results of the alterations have not yet 
had time to be practically felt. 

The President then delivered his address. After alluding to 
the loss which the Society had recently sustained in the death of 
Mr. Beardmdre, and markìng the place that gentleman hadfilled 
as Presideht at the transition era of the Societ/s histoiy, the 
President drew attention to a misconception that is largely en- 
tertained of the primary aims of meteorological science, and 
pointed out that, desirable as a comprehensive and reliable 
theory is, the immediate object of observational work is none 
the less certainly the determination of dimate in different re- 
gions of the earth, and the inyestigation of the method by which 
the action of the great naturai forces that determine temperature, 
direction and force of wind, and rainfall, is influenced by physical 
conditions. The argument was supported by evidence of the 
yaluable practical results that are secured in these particulars 
by the labours of meteorologists. 

The address then proceeded to note briefiy the chief landmarks 
that had marked the yearly progress of meteorological science 
since the period of Mr. Beaiàmore's presidency, when the Society, 
in its remodelled form, had just reached the half-way stage of 
its history. From this review it appeared that the photographic 
method of record has been largely extended, that the discussion 
of the Greenwich observations from 1848 to 1868 is being 
steadily pursued ; that the infiuence of meteorological conditions 
upon the publif health is carefuUy investigated in the metro- 
politan district ; that telegraphic intercommunication of meteoro- 
logical aspects is now regularly made throughout the United 
States of America, and from the Meteorological Office in London 
through England, and through France to the shores of the 
North Sea and Baltic in one direction, and to Gorimna in the 
other; and that storm warnings are displayed, and fishermen's 
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barometers maintained, at 129 coast statìons. The methòdical 
investigation of the connectioii of sun-spot perìods with atmos- 
pheric phenomena, such as rainfall, aurora, magnetic storms, 
and earth currents, was also alluded to. Among other tx)pics of 
special interest connected with the recent progress of meteorolo- 
gical science, the President dwelt, with especial favour, upon the 
discovery and establishment of Buys Ballot's Law, and Mr. F. 
Stevenson's Barometric Gradient ; the extension of the infiuence 
which indicates this law to the great vertical circulation of the 
oceans, traced out by Dr. Carpenter and Professor Wyville 
Thomson, the marine charts, and especially the mapping out of 
the mid- Atlantic area; of the Doldrum calms by Captain 
Tonybee ; Mr. Meldrum's Mauritius investigations of the move- 
ments of cyclones of the Indian Ocean, the daily weather-charts 
of the Meteorological Office ; Mr. Symons's examination of the 
rainfall of the British Islands, with a volunteer staff of nearly 
1,700 observrers systematically distributed; Mr. Draper's de- 
ductions as to the invariability of the climate of the United 
States, and to the orderly progress of storms across the entire 
breadth of the Atlantic ; the establishment and work of Inter- 
national Meteorological Conferences, and the barometric com- 
pensation of clock rates for altering pressures and resistances of 
the atmosphere. 



BADIATION OP HEAT FBOM THE UOON. 

At the Royal Institution, in a discourse read by the Earl of 
Bosse, F.B.S., it was stated that during the course of the year 
1868 an arrangement was prepared for measuring the Heat in 
the image of the Moon, formed by the mirror of the 3-foot re- 
flector at Parsonstown. For the purpose of further concentrat- 
ing the heat of this image of 2*9 inches mean dìameter on to the 
face of a thermopile ^id of an inch diameter, a concave mirror 
of 3è inches diameter and 3 inches focal length was employed. 
To secure greater steadiness of the needle t£an was otherwise 
obtainable, a second sinùlar concave mirror and thermopile were 
placed by the side of the first, the similar poles òf the thermopiles 
being connected with each other, and the others with the ter- 
mìnals of the galvanometer. Thus, the deviations due to the 
Moon's heating effect were proportional to the stmi of the effects 
due to each pile separately, and those arising from disturbing 
causes, acting on the two piles, to the difference of the effects 
due to each pile. To secure stili greater steadiness of the needle, 
the two piles of four pairs each, which, having been made at 
different times by Messrs. Elliott, not of equal power, were re- 
placed by two more equal thermopairs constructed on the spot. 
The apparatus was enclosed on ali sides, except on that towards 
the mirror of the telescope, with a box of tin and glass, and the 
lattice-tube was covered with a cloth to keep draughts of air 
from the piles. Two covered wires led from the thermopiles to 
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the galvanometer in the obseiratory, and the heating effect was 
determined bj dìrectìng the telescope so that the Hoon's imago 
fell altemately, for the space of one minute, on each of the two 
email concave mirrors. 

The obBervations made during the seasons 1868-9 and 1869- 
70, were found to follow pretty well Lambert's law for the 
variatìon of light with phase. It was fonnd also that a piece of 
glass which transmitted 80 per cent, of the Sun's rays snffered 
only about 10 per cent, of the Moon's rays to pass through ; 
thuB a large amount of absorption before radiation from the 
Moon's surface was shown to take place.* 

In the earlier expeiiments no attention had been paid to the 
correction to be applied for absorption of beat by the Earth's 
atmosphere ; but, as the apparatus was gradually improved, it 
became indispensable to determine the amount of this correction 
before attempting to approach more nearly to the law of variation 
of the Moon's beat widi her phases than had been done in the 
earlier investigation. 

By taking long series of readings for lunar beat through the 
greatest ranges of zenith distance available, a table expressing 
the law far decrease of beat with increase of zenith distance, 
dosely following that deduced by Seidel for the corresponding 
decrease of the light of the stars, was obtained. By the employ- 
ment of this table, the determìnations of the Moon's beat at 
varìous moments of the lunation were rendered comparable and 
available for laying down a more accurate " phase-curve " than 
had been previously obtained. This curve was found to agree 
more nearly with Professor Zollner's law for the Moon's light, 
on the assumption that her surface acts as if it was grooved 
meridionally, the sides of the grooves being inclined at the 
uniform angle of 52° to the surface, than with Lambert's law 
for a perfectly smooth spherical surface. 

The distribution of light on two white globes, constructed in 
accordance with Lambert's and Zollner's hypotheses, on which a 
beam from the electric light was thrown, was shown to be very 
different in the two cases } the brìghtest spot on the former being 
at the centre, and on the latter at 52° on each side from the centre 
at the time of Full Moon, and at other times on the former at 

* Asstuning Wollaston's estimate of 800,000 : 1 to be the correct vaine 
of the proportlon between sunlight and that of FnU Moon, and the percen- 
tage of heat transmitted by glass to be 10 per cent, for the Moon's rays and 
80 per cent, for the Sun's (the differenoe being due to absorption before 
radiation from the Moon's surface), the corresponding ratio for solar and 
lunar heat deduced was 80,000 : 1. The later observations on lunar heat 
would require some modifications of this vaine, but in the present unoer- 
tainty as to the vaine for the proportion between sunlight and moonlight 
for which 

Wollaston gives the vaine 801,072 

Bougner 800,000 

Bond . , 470,980 

ZSllner, Ist method „ 688,000 

„ 2nd „ 619,000 

f nrther ezanùnation of the qoestion would appear nnproAtable. 
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the brìght limb, from which it gradnally decreases towards the 
terminator ; whìle on the latter there ìs a rapid decrease from 
the bright limb to a minimum about half-way to the terminator, 
after which it increases again, and then fisides away on approach- 
ing the terminator. 

On examining the phase-curve which had been obtained, a 
certain want of symmetry on the two sides of Full Moon was 
perceived, which was ascribed to the unequal distribution of 
mountain and plain on the lunar surface, as was shown by a 
rough diagram of the lunar surface with its so-called " seas." 
It had also been fouiid that the percentage of the Moon's beat 
transmitted by a sheet of glass diminished from 17*3 per cent, 
at Full Moon to about 13-3 per cent, at 22^°, 11 per cent, at 
45°, and 10 per cent, at 67è° distance from Full Moon ; a cir- 
cumstance which might bave been accounted for by supposing 
that there is a Constant amount of radiant beat coming from the 
Moon in addition to that which, like the light, yaries with the 
phase, had it not been found that as the Moon approached toler- 
ably near the Sun, as for instance, on March 27, 1871, when 
her distance from full was 138°, no perceptible amount of beat 
radìated from her surface. 

The less rapid decrease of the Moon's heat than of her light 
on going farther £rom Full Moon, and the increase of percentage 
of heat transmitted by glass towards the time of Full Moun, 
may probably be explained on the assumption that when the 
Sun's beat and light strike the Moon's surface, the whole of the 
former and only a certain proportion of the latter, depending 
on the intrinsic reflecting power or " Albedo " of the surface, 
leave it again, and consequently the shaded portions, which are 
inclined more towards the position of the Earth at Quadrature 
than at Full Moon, refiect a larger amount of heat as compared 
with the light at the former than at the latter lime, and a 
greater flatness of the heat- than of the light- phase-curve is 
the result. 

"With the view of obtaining a decisive result on the question, 
whether or not the Moon's surface requires an appreciable time 
to acquire the temperatures due to the various amounts of 
radiant heat falling on it at different moments, simultaneous 
determinatioris of the amount of the Moon's heat and of ber 
light were made, whenever the state of the sky allowed of it, 
during the Eclipse of November 14, 1872. The Eclipse was a 
very partial one, only. about ^th of the Moon's diameter being in 
shiidow ; but although this circumstance, coupled with the un- 
certain state of the sky, rendered the observation far less satis- 
factory than it would otherwise bave been, yet it was suffident 
to show that the decline of light and heat as the penumbra came 
over the lunar suiface and their increase after the middle of the 
Eclipse were sensibly proportional. 

Eather with the view of finding the value of the galvanometer 
readings in terms of the radiation from a surface of known 
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temperature, and capable of being reprodnced by anyone at any 
future time, than in the expectatìon of getting more than the 
roughest approximation to the temperature of the lunar surface, 
readings of the galvanometer were taken when the faces of the 
piles were altemately exposed for perioda of one minute to the 
radiatìon from two blackened tin vessels filled. with water of 
different temperatures. It was thus found that were the atmo- 
sphere removed, the surfaces of New and Full Moon might be 
respectively replaced by blackened tin vessels of equal apparent 
area to that of the Moon, and at temperatures of Ì0^ and 247° 
Fahrenheit. 

In conclusion, Lord Eosse expressed a hope that among the 
many subjects which engagé the attention of astronomers that 
of radiatìon of beat from the Moon might not be entìrely lost 
sight of, more especially by those who live in a more favourable 
climate for such observatìons than that of the British Isles. 

In a communication from Lord Rosse to the Royal Society, 
it was stated " Lord Eosse is of opinion that the difference be- 
tween the radiation of the New and the Full Moon may be set 
down at about 200 degrees." Lord Eosse writes further: — 
" The heating effect produced by the Full Moon on the apparatuB 
on its being turned from an adjacent part of the sky towards 
the Moon at Full was equal to that which woidd result were the 
Moon and sky respectively replaced by two blackened tin vessels 
of hot water whose apparent diameters are equal to that of the 
Moon, and whose temperatures differ by nearly 200 degrees 
Fahrenheit. It is left to others to form the best estimate they 
can of the aUowance which should be madó for the probable 
inferiority in emissive power of the Lunar surface to that of 
lampblack, which is the most powerful mediator known, and 
surpasses polished metal in the proportion of 100 to 14." 



The President of the Astronomical Society, Ttoi. Cayley,. has 
read bis addr^ss, on the presentation of the gold medal of the 
Society to Prof. Newcomb, of the United States Navy, in recog- 
nition of the great vaine of bis mathematico-astronomical works, 
especially the Tables of the planets Uranus and Neptune. He 
took the opportunity of describing the principles on which these 
had been based, peinting out the nature of the theoretìcal work 
involved, which had thus been made of the fuUest practical 
utility, and mentioning the desideratum which, especially in the 
case of Uranus. had been supplied by the skilful and laborious 
exertion of Prof. Newcomb. But Prbf. Cayley did not omit also 
to refer to bis other important contributions to mathematica! 
astronomy, particularly on the subject of the Lunar Theory. 
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LIST OF PEB80NS EHIMBirr IN SCIBNCB, ART, AMD LITHBATUBB, 1872. 



Pbofbssob Db La Ritb. M. De La Rive's dìscoveries in 
science, and more particularlj electrìcitj, acquìred hìm a 
Enropean reputation, and bj the politicai world of this country 
he was, not many years ago, known and appreciated during his 
short diplomatic career, when, in a moment of great emergency 
and apparent danger to his country, the Swiss Confederation 
intrusted hìm with an important mìssìon to Great Britain. 
Bom at Geneva, in 1801, of an aristocratic fìimily, closely 
related to Cavour, living in affluence among the distinguished 
scientific and literary circle of that city. De la Eive had scarcely 
completed his academical studìes when, at the age of twenty- 
two, he was called to the chair of naturai philosophy, and took lus 
Beat among the Fictets, the De Candolles, and Frevosts of that day. 

De la Rive's high scientific reputation is, as is well known, 
principally due to his discoveries in electricity ; but electricity is 
far £rom beingthe only subjectwhichfeU under his in vestigation. 
His first researches were on the subject of heat. From 1825 to 
1827 he published, conjointly with his friend and colleague, 
Frofessor Marcet, several papers on the determinatìon of the 
specific heat of the simple and some of the compound gases by 
the method of cooling, and in 1828 he took advantaga of a per- 
foration eztending to the depth of above 700 ft. in search of an 
Artesian well, to undertake, conjointly with the same friend, 
a series of experiments on the temperature of the interior of the 
earth. They constitute, as we believe, the first accurate results 
obtained on that subject; for Foisson, the celebrated French 
mathematicìan, adoptedthem as a basisfromwhich heproceeded 
to deduce his well-known calculations on the temperature of the 
earth's crust. 

But De la Rive, as we bave said, was above ali an electrician, 
and it is no doubt to his discoveries in that science that his great 
reputation is principally due. Scarcely more than half a century 
ago electricity was compàratively in its infancy, occupying at 
most a chapter or two in the treatises of physics of that perioò. 
It has now become a vast science, and there are few of its 
branches to the advance of which De la Rive has not more or 
less contributed. His researches in 1825 and 1826 on the 
chemical theory of the voltaic battery and on the properties of 
magneto-electric currents, prepared the way to future discoveries. 
Electro-dynamics, magnetism, the relations of magnetìsm with 
dynamic electricity, the propagation of electricitity through the 
interior of bodies, the nature and properties of the voltaic are, and 
the consideration of the various sources from which electricity is 
derived, are subjects which bave ali successively occupied his 
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attention. At a later period De la Bive directed hìs mìnd more 
particularly to the phenomena whìch aocompanj tlie passage of 
electric currents through extremely rarified media. The results 
he obtained led hìm to a new theory on the cause of the aurora 
borealis ; and when this theory was contested by some, he de- 
monstrated its plausìbìlity by exhibìting before a select audience 
at Paris, composed principally of members of the Institute, a 
series of beautiful experimencs, producing by artificial means 
the various principal phenomena which charaeterìse the aurora. 

Besides these originai researches, De la Bive published, 
between 1853 and 1858, a complete treatise on electricity and 
its recent wonderfol applications, in three large octavo volumes, 
which, though not intended for a popular treatise, is compre- 
hensible to ali who bave received a reasonable amount of 
scientific culture. This intercsting work was immediately 
translated into English by Mr. Charles Walker, r.B.S., and both 
in France and in this country is stili considered as one of the 
most complete treatises on this branch of physical sdence. 

One of the, most interesting of De la Bive's discoveries, and 
which soon became eminently practical, particularly in this 
country, appeared in a memoir published in 1840, in which he 
first brought to light the results he had obtained by applying 
the electric force in a direct manner to the gilding of silver and 
brass. De la Bive did not hesitate to make this discovery 
public, by communicating it at once to the Académie des Sciences 
and thereby f orfeiting aU personal interest in its future applica- 
tion. His process, which was stili imperfect for general use, was 
soon after taken up by Messrs. Elkington and Boulz, and 
through their improvemeuts rendered capable of replacing in a 
great degree mercurial gilding. It was on the occasion of this 
discovery that the great prize of 3,0001 was awarded to De la 
Bive by the French Institute. 

It is hardly necessary to add that the highest scientific 
honours Europe can bestow were showered on De la Bive. He 
became member or correspondent of almost every scientific 
society in Europe. About 1840 he was named Correspondent 
of the French Institute, and in 1846 Foreign Member of our 
Boyal Society. Finally, in 1864 he attained the highest honour 
to which a man of Science can aim, by being nominated one of 
the eight Foreign Associates of the French Académie des 
Sciences. — Abridged from the Tifiiea. 

Db. Cbacb Calvbbt, F.B.S., F.C.S. The illness which 
caused Dr. Crace's death was contracted at Vienna, whither he 
had gone to act as juror in the International Exhibition. The 
Journal of the Society of Aris fumishes some particulars con- 
ceming the work of Dr. Calvert. As an analytical chemist his 
renown was European. He left England as a youth to pursue 
his education in France, and in the schools of that country 
secured many honours by the àwards which he obtained. He 
subsequently pursued the study of chemistry, and was appointed 
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assistant chemistatthe Oobelin works, nnder hisleamed mafiter, 
Cfaevreul. Soon after his return to England he commenced 
readìng a serìes of papera before the Society of Arts on chemis- 
try applìed to industry. At a later date, when the Society of 
Arts proposed to establish Cantor lectures, he gave the propoei- 
tion his hearty support. and delirered two courses of lectures on 

* Chemìstry appliea to the Arts.* He also delivered courses on 
'Synthesis and the Production of Organic Subetances,* on 

* Aniline and Goal Tar Colours/ and on * Dyes and Dye-8tuiÌB 
other than Aniline.* In 1846 he settled in Manchester, and was 
soon after appointed Professor of Chemistry at the Koyal 
Institution there. He was also for some time a lecturer at the 
Manchester School of Medicine. His connection with the 
Manchester Sanitary Association led him to hygienic investiga- 
tions — one of the principal results of which was a patent for the 
application and preparation of carbolic acid. In scientific 
circles great interest attached to Dr. Calvert's protoplasmic 
investigations, some of the results of which were communicated in 
a paper read at the meeting of the British Association in 
Edinburgh some years ago, and afterwards published in the 
Transactions of the Royal Society. Dr. Calvert was a Fellow of 
the Eoyal Society of England, a fellow of the Chemical Society, 
and an honorary Fellow of the Chemical Society of Paris. 

Pbofessob J. a. F. Bbbithattft, of Freiberg, the well-known 
Mineralogist. 

Caftain SrvBBT ToBiBSON, the distinguished Korwegian 
Arctic Explorer, died from scurvy, on the Novaya Zemlya Coast. 

B. F. DuppA, F.K.S., well known for his numerous and im- 

portant researches in organic chemistry. He was educated at 

Cambridge, and was afberwards, in theyear 1857} a pupil in the 

Eoyal College of Chemistry. Within a period of eleven years 

he published, partly alone and partly in coigunction with Mr. 

"W. H. Perkin and Dr. Frankland, no less than twenty papers, 

most of which appeared in the Transactions and Proceedings 

of the Eoyal Society. The most important of these researches 

related to the action of bromine and iodine on acetic acid, the 

artificial production .of tartaric acid, the formation of organic 

compounds containing mercury, and the S3mthetical production 

of numerous adds of the fatty and acrylic series. Mr. Duppa 

was elected a Fellow of the Eoyal Society in 1867. Being a 

man of independent means, he never applied for, nor held, any 

scientific appointment, but formed one of that small band of 

enthusiastic and disìnterested amateur workers of whom England 

may justly feel proud, and to whom she is so much indebted for 

a very large proportion of the contributions which she has made 

to the progress of science. — Nature, 

Adam Sbdowick, Emeritus Woodwardian Professor of 
Geology in the University of Cambridge. Professor Sedgwick 
was bom at Dent, in Yorkshire, in June 1784, or, according to 
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another account, in 1786-86. In due coupse he was entered at 
Trinity College, Cambridge, where he took his Bachelor's degree 
in 1808, being fifbh Wrangler. In 1810 he was eleeted to a 
Fellowship in hÌB College, of which at his death he was the 
Senior Member. In 1818 he succeeded Professor Hailstone in 
the Chair of Geology founded at Cambridge by the celebrated 
Dr. John Woodward. He also became a Fellow of the Geologi- 
ca! Society of London, and was eleeted to its Presidential Chair 
in the years 1820-30-31, and twice delivered the customeiry 
address as President. 

Fifty-five years ago, when Adam Sedgwick first assumed the 
professorial gown, little was known in England of geology as a 
science. Notwithstanding, indeed, the writings of Werner, 
Hutton, playfeir, and William Smith, only the keynotes of geo- 
logica! science had been as yet touched. 

Sedgwick's first acknowiedgedpublication was a paper on the 
physical structure of the Devonshire ^.nd Cornish formations, 
read before the Cambridge Philosophical Society in 1820. Even 
at that time he saw that the Plymouth fossi! corals could not 
be identified with those of the mountain limestone, and were of 
necessity of earlier date. Fifteen years later we find him again 
occupied with tl^e geology of Devonshire, and (in conjunction 
with the late Sir B(^erick Murchison) reading before the British 
Association at Bristol a paper on the Culmiferous strata between 
Dartmoor and the north- western coastof Devonshire, and point- 
ing out for the first time the true geological position of those 
deposita. In June 1837, these two eminent men conjointly gave 
to the Geological Society their account of the district. In 1838 
Professor Sedgwick re-surveyed the country south of Dartmoor, 
and in the following year we find hini. in concert witìi Sir 
Koderick Murcliison, adopting the final classification of the 
older sedimentary rocks of our two south-westem counties. 

In 1861 the Council of the Geological Society awarded to 
Professor Sedgwick the Wollaston Palladium Meda! " for his 
originai researches in developing the geological structure of the 
British Isles, of the Alps, and of the Rhenish Provinces." 

No member of the University ever laboured in a higher 
degree than the late Professor to elevate the character of 
Cambridge as a school of the Naturai Sciences. Indeed, it is 
scarcely known to the world how much his care and liberaUty 
contributed towards the work of providing fo^ the now large 
collections of the Cambridge Geological Museum, of which 
Dr. Woodward*s cabinet formed the originai nucleus. In his 
" Synopsis of the Classification of the British Palseozoic Eocks " 
the. late Professor SedgwicK expressed his matured views, and 
gave his final decision on the classification and nomenclature of 
tìie older palseozoic iormations, giving to the Silurian system 
of Sir Roderick Murchison ali flie lower palaeozoic formations 
above the Coniston grits, inclusive, down to the Skiddaw slate, 
and its equivalente, the Bangor and Longmynd group, the most 
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ancient of Brìtish rocks. The Professor was the anthor, jointlj 
with Mr. W. Pelle, of two papers printed in the Transactions of 
the Geol(^cal Society, upon the coal-fields, &c., of Cumberland ; 
of ten ot£er papers, jointly with Sir Roderick Murchison, on 
the stratificatìon of Devon, Comwall, the Eastem and Anstrian 
Alps, and on the Silurian and Camlbrian Systems ; these are to 
be found in the Transactions of the Geological Society and the 
Eeports of the Brìtish Association. He also contrìbuted sìngle- 
handed more than 30 other papers and memoirs ; the fall list 
of these, with titles, &c., may be found in Agassiz's Bibliograjphia 
Zoologia et Geoloffia. 

As a lecturer. Professor Sedgwick's style was clear, eamest, 
philosophical, and full of energy; and everi when nearer 90 
than 80 years of age, he was as full of humour and anecdote as 
in middle age. 

The late Professor was a Canon of Norwich Cathedral, and 
acted for many years as Secretary to the late Prìnce Consort in 
his capacity as Chancellor of the University of Cambridge. He 
was also the reputed author of an elaborate article in the 
Edinburgh Bevietv upon the Vestiges of the Naturai History of 
Creaiion. 

Louis RxTDOLPH AoAssiz. Prof. Agassiz (says the New York 
Tribune) was simple in dress and mode of living. His figure was 
somewhat under the medium height ; his massive head, slightly 
inclined forward, rested on a thick-set and sturdy frame ; the 
naturai expression of his face was of cordiality and good humour ; 
his large eyes of bluish gray were ever ready to brighten with 
kindly interest when a student was seeking information, or 
telling of what might, perhaps, b^ a new discovery. But 
whether the thought presented was new or old, his lectures 
and public addresses were, with few exceptions, extempo- 
raneous, or, at ali events, largely dependent upon the inspira- 
tion of the moment for their form of words. He was a fluent 
speaker using English, though evidently not a vernacular 
tongue, with ease and accuracy, hesìtating or rather pausing, 
sometimes for a moment, not as if there was any deficiency of 
thought or words, but as if he was in doubt which to select from 
a throng of ideas presenting themselves. The secret of his great 
personal influence, which enabled him to secure from wealth the 
assistance that his estensive scientific undertakings required, 
lay principally in his singleness of soul. He had but one 
object ever in view, and other matters were not merely 
subsidiary — they were ali but forgotten. A publishing finn 
wrote to him urging him to write a hook on naturai history for 
use in schools, and offerìng him a large pecuniary inducement. 
" I wrote them," said he, and his eyes sparkled with indigna- 
tion, " that I was not the man to do this sort of work ; and I 
told them, too, that the less of this work was done the better. 
It is not school books that we want, it is students. The hook 
of nature is always open. AH that I can write and say shall 
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be to make them stndy that book, and not pin their ùlìÙl to any 
other." The self-denìal of Professor Agassiz maj be better ap- 
preciated when it ìs mentìoiied that the salary of bis professor- 
sbìp was onlj ^1,500 a year. Hìs love for truth in science-was 
only equalled by bis antìpathy to shams and fEiLsehood. In the 
rare ìnstancee where he thought imposition was practised, ìt 
called forth from him a fierce wrath that astonished those who 
had only seen the gentler side of hìs nature. Some friends 
made an arrangement, when a noted exhibìtìon of " spiritualists" 
was in progress, to bave a scientific investìgation of the alleged 
*' phenomena," and invited Professor Agassìz to make one of the 
party. He tnrned hìs back upon bis &iends, poìnting them to 
the open door in abnost speecbless anger, and only adverted to 
it afterward in expressions of surprise that anybody who knew 
him should insult him by askìng him thns to waste hìs time. 

Of Agassiz, as a scientist, crowned with direct and vìsible 
achieyements, it is a pleasure to speak. At an early age (says 
Dr. Talmage) he began to reduce the fossil remains of fishes 
into intellìgible and orderly classifications. In five volumes, 
accompanied with hnndreds of plates, fòlio in size, he bnilt up 
what had hitherto been a chaotic mass of materia] s into a 
beautiful and connected system truly deserving the name of 
science. He was the originator of the thepry in regard to the 
ezistence and movements of glaciers, which though long and 
TÌolently opposed, is now generally accepted as afiK)rding the 
best explanation of the mighty catastrophes that evidently 
took place in the remote periods of our planet's history. An 
index of names and classi fìcatiun for the entire animai kingdom, 
a standard hook which studente are continually consulting, was 
another result of comprehensiye and tireless genius. Nor will 
those intensely mteresting and eloquent lectures, which he 
delivered without notes, upon comparative zoology and kindred 
topics, be entirely lost to the future. Fortunately for us, as 
well as for himself, he had a profoundly appreciative and accom- 
plished wife, who made it ber loving task to catch and preserve 
in writing, as often as opportunity allowed, bis public utter- 
ances. Aiid ìf these came from the press as*popular in style* on 
account of their fumlliarity of illustration and pure Sazon word- 
ìng, as they were when pronounced under the inspiration of the 
platform, they will add much to the general estimation in which 
ner beloved husband is already held. ^£ut Agassiz's great 
object, aa declared by himself before the Massachusetts 
L^slature, was to bave ** a museum founded bere which shall 
equal the great museums of the old world." And what pains he 
took to realize this was evinced by bis expeditions in search of 
curiosities to Lake Superior, to the Plorida Beefs, to the Amazon 
region, around Cape Hom, and elsewhere. And how successful 
be was in reaching bis object — nay, in surpassing bis own ex- 
pectations — is equally attested in the testimony of Professor 
ledali, that in the immense collections thiis gathered are 
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several departments superior to anythìng in Europe. Uponliis 
novel and mosb hopeful experìment on Fenikese Island, where, by 
abjurìng text-books, and by compelling bis pupils to take 
lessons directlj from nature, he intended to show that the 
purely indnctive method was the onlj one to make discoverers, 
and upon bis resistanpe to the doctrine of eyolution, and upon 
bis yast projects, our space forbids us to enlarge. 

A few days only beìbre bis death, Prof, Agassiz compie teda 
paper " On Evolution andPermanence of Type." Tbis hÌEks been 
printed in the American Monthlt/, and is well deserving 
attention, the autbor's views with regard to the evolution 
bypotbesis being well known. 

Professor Agassiz lost one of bis most yaluable assistants in 
the death of Dr. G. A. Maack, in the thirty-third year of bis 
age. He was connected with the Cambridge Museum for 
several years, during which time he was detailed by bis chief to 
act as geologist of the Darien Isthmus exploring party, under 
Commander Selfridge, and also prosecuted similar researches in 
Brazìl and elsewhere in South America. He was specially 
charged with the osteologìx^al collection of the Cambridge 
Museum, which he managed with great ability. 

Babon yon Libbio, the great chemist, was bom at Darm- 
stadt, the capital of the Grand Duchy of Hesse-Darmstadt, in 
1803. After having completed his dassical óducation at the Gym- 
nasium of his native city, his father, who ali along had noticed 
his excessive partiality for chemistry and for cther branches of 
naturai science, was induced to place bim, when about fifteen 
years of age, in a pharmaceutical establishment at Heppenheim. 
Here Justus Liebig, in 1819, entered as a student at the Univer- 
sity of Bonn, whence he was transferred to Erlangen, where he 
took the degree of Doctor of Medicine before he was of age. In 
1823 he communicated to the French Academy of Sciences a 
memoir on Fulminic Acid and the Pulminates. Liebig " was the 
first who explained their true chemical constitution ; " and his 
memoir on the subject excited so much interest, not only in 
Paris but in other countries, that Humboldt invited the author 
to his house, and gave bim such strong letters of recom- 
mendation to the authorities of the University of Giessen that, 
although the subject of tbis memoir was only just twenty-one years 
of age, he was appointed Professor Extraordinary of Chemistry, a 
position which, some two years later, he exchanged for the 
nigher and more.permanent post of Ordinary Professor. He 
now, under the patronage of the Government, commenced that 
model laboratory for teaching practical chemistry which at- 
tracted students from every part of Europe, not to speak of 
other quarters of the globe, and enabled bim to send out into 
the sdentiflc world such distinguished chemists as Hoffinan, 
Wiess, Fresenius, Gregory, Johnston, and Dr. Lyon Playfair, 
who were proud to reckon themselves in the number of his pupils. 

In 1837 Liebig attended the meeting of the British Asso- 
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ciation for the Advancement of Science, at liverpool, when he 
read a valuable paper " On the Composition and Chemical Bela- 
tions of Urie Acid ; " which was held in such estimation by the 
chemical section of the Association that he was requested todraw 
up two Eeports — the one on Isomerie Bodies, and the other on 
Organic Ohemistry. Before the meeting which was held at 
Glasgow, in 1840, Liebig had published at Brunswick hiswork en- 
titled Organic Chemiatry in its Application to Agricidture and 
Phyaiology, which was translated into English from the author's 
manuseript, and dedicated to the British Association. "This 
work," obserres Sir D. Brewster, " was only a part of the Report 
on Organic Chemistry which that body had requested at his 
hands ; *' but an abstract of the whole Beport was read on his be- 
half by Dr. Lyon Playfair before the Chemical Section at 
Manchester in 1841, under the title of "Organic Chemistry 
applied to Physiology and Pathology." The entire Report was 
published in 1849, under the title of Animai Chemistry, or 
Chemistry in its Application to Physiology and Pathology. It 
was translated into English from the author's manuseript by Dr. 
Gregory ; a French version of it also was published at Paris. 

In 1848 Professor Gregory translated from the manuseript 
and published Liebig's work on The Motions of the Juices in the 
Animai Body^ and in the following year his Researches on the 
Chemistry of Food. Liebig had already published his most 
popular work, and that by which, after ali, his name wiU be 
most widely remembered, his FamiliarLetters on Chemistry con- 
sidered in its Relation to Indtistry, Agriculture^ and Physiology, 
A second series of these Familiar Letters appeared in 1844, or 
the following year, and they bave since passed through several 
editions. Liebig must be honoured witi the credit of having 
very extensively simplified the processes for organic analysis. 
He was also the sole author of nearly three hundred, and the 
joint author of from thirty to forty, separate memoirs on 
chemical subjects. He co-operated with M. Poggendorf in the 
Dictionary oj Chemistry published by him in six volumes at 
Brunswick in the years 1837-1856, and in a "Supplement" to 
the same work in 1851-52. 

The scientific attainments and valuable researches of Liebig 
were rewarded with honours of various kinds in almost every 
country where naturai science is held in honour. In' 1845 \hib 
Grand Duke of Hesse-Darmstadt, Louis IL, conferred upon him 
an hereditary barony, and thenceforth he was known as the 
Baron von Liebig. In 1840 he had been chosen a foreign 
member of our Royal Society, and had received its Copley 
Medal for his researches in organic chemistry. He accepted a 
Professorial chair, and afterwards the post of President of the 
Chemical Laboratory, in the University of Munich, the duties of 
which he discharged most ably and efficiently until the com- 
mencement of the illness under which, after a partial recovery, 
he has ultimately sunk. 
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In 1854 a fand of about a Uiousand pounds -was laised hy 
snbscription throughout Europe for the purpose of marking ihe 
vaine set bj the public on hìs chemìcal and agrìcultural re- 
searches, and it was expended, as we are tol^ by Sir DaTÌd 
Brewster, in the purchase^of fiye pieces of piate— one for each of 
his chìldren — ^as memorials of the parent who ìs now no more. 
In a practìcal country like England his name mll doubtLess be 
remembered less for his purely scientific attainments than for 
the advance in practical agriculture which has followed from 
his researches into the laws of chemistry. He was a frequent 
visitor to England during the last thirty years or so, and his 
presence was always gladly hailed at our leading agrìcultural 
and scientific meetings. In the recent discussìon upon the 
vexed question of the utilization of sewage he took an actìve and 
Constant interest ; and his views, to say the least, bave tended 
oonsiderably to increase and extend the knowledge preyiously 
ezisting on this most important subject. In English households 
his memory will, however, be, perhaps, stili better remembered 
as the inventor of the preparation of meat eztract which bears 
his name. — ^Abrìdged from the Timea. 

Sm Henbt Holiand, whose name has been familiar to the 
world during the greater part of the present century, cannot be 
regarded as a man eminent in scientific research. Stili, as a 
Fellow of the Royal Society of nearly sixty years* standing, as 
President of the Royal Institution, as one who was ever ready 
to contrìbute towards the advancement of scientific research, and 
as the friend of ali the most eminent men of science of his time, 
which was a long one, we deem him worthy of a passing notice. 
As much as for anything else, Sir Henry was known as an in- 
dèfatigable traveller ; his fondness for travelling, indeed, having 
led to the illness which was the immediate cause of his deabb, 
within two days, on October 27 last, his eighty-sixth birthday. 
He began his travelling career by a visit to Iceland in 1810, 
since which he has explored almost every corner of Europe, and 
been eight times in America. In his Recollectiona of Post Life, 
published in 1872, he speaks thus of his travels : — 

" The Danube I bave followed, with scarcely an interruptìon, 
from its assumed sources at Donau-Eschingen to the Black Sea — 
the Ubine, now become so familiar to common travel, from the 
infant stream in the Alps to the ' bifidos tractus et juncta palu- 
dibusora,* which Claudius with singulàr locai accuracy describes 
as the end of Stilicho's river journey. The St. Lawrence I bave 
pursued uninterruptedly for nearly 2,000 miles of its lake and 
river course. The waters of the Upper Mississippi I bave 
recently navigated for some hundred miles below the Falls of 
St. Anthony. The Ohio, Susquehanna, Potomac, and Connec- 
ticut rivers, I have followed far towards their sources ; and the 
Ottawa, grand in its scenery of waterfalls, lakes, foresta, and 
mountain gorges, for 300 miles above Montreal. There has 
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been pleasure to me, alBo, in touching upon some single point of 
a riyer, and watching the flow of waters which come from im- 
known springs or find their issue in some remote ocean or sea. 
I have felt this on the Nile at ita time of highest inundation, in 
Crossing the Volga when scarcely wider than the Thames at 
Oxford, and stili more when near the sources of the streams 
that feed the Euphrates, south of Trebiaond." 

It was mainly on account of the reputation which even then 
he had achieved as a trayeller, that he was elected a Fellow of 
the Royal Society in 1816. Sir Henry was elected President of 
the Boyal Institution in 1865, and took thevery warmest interest 
in its success, and in the promotion of sdentific research, being 
seldom or never absent from bis post, doìng much to popularise 
science among the upper classes, with whom, as our readers 
knów, he was always a welcome guest. 

Of Sir Henr/s contributions to literature, bis Medicai Notes 
and Beflections (1889) and bis Chaptere on Mental Physiology 
(1852) are well known to the medicai profession. He contributed 
a considerable number of, artides to the Edinburgh and other 
reviews, which, in 1862, were published as Scvmtifio Essaya. In 
1815 he published his éelebrated Travela in the lonian Jsles and 
Grreece. In 1816 he contributed to the Philosophical Transactiona 
a memoir on the manufacture of sulphate of magnesia at Monte 
della Guardia, near G^enoa, and afterwards papers to various 
other scieutific journals. Last year he published bis well-known 
Becollectiona ofPaat L\fe. 

Sir Henry Holland was born at Knutsford, Cheshire, October 
27, 1787, and was educated at Newcastle-on-Tyne, and at the 
school of Br. Estlin, near Bristol, where he became head boy. 
In 1804 and 1805 he attended Glasgow University, and in 1806 
he entered the Medicai School at Edinburgh, where he became 
acquainted with many of the notable men that then frequented 
" the grey metropolis of the north " — Sir Walter Scott, Brougham, 
Sydney Smith, Homer, Jefrery,Dugald Stewart, and Sir William 
Hamilton. In 1816, after spending some time in travel, he 
established himself in London, and at once achieved high pro- 
fessional success. He became Physician in ordinary to the late 
Frince Consort in 1840, and to the Queen in 1852; and next 
year was created baronet. Sir Henry was twice married ; his 
second wife, who died in 1866, was the daughter of his old friend, 
Sydney Smith. — Abridged from Nature. 

Albant Hancock. His early taste for naturai history pur- 
suits was probably in part derived from the collections, chiefly 
conchological, formed by his father ; and associations with Mr. 
Bobertson and Mr. Wingate, the one a botanist, the other an 
ornithologist, of repute ; with the weU-kuown Mr, Bewick ; and 
above ali with his near neighbour Mr. Alder, confirmed his in- 
clination in this direction. He was, as a boy, clever with his 
fingers, and that manual dezterity which in later years served 
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hìm 80 well when engaged with dìssecting needle and pendi, ex- 
hibited itself in many of the pursuits of his early life. The first 
mentìon we find of Mr. Hancock's devotion to naturai history is 
in Mj. Alder's " Catalogne of Land and Fresh-water Shells," pub- 
lished in 1 830. Early association with Mr. Alder in the study of 
the moUusca led to the production between the years 1845 and 
1856 of theip magnificent " Monograph of theBritish Nudibran- 
cMate Mollusca," which may stili be taken as a standard of excel- 
lence amongst such pnblioations. Many of Mr. Hancock's earlier 
papers were devoted to the elucidation of the boring apparatus 
of the Mollusca, and these were foUowed by similar researche» 
respecting the excavating power of a group of sponges (Cliona 
and allied genera) which until that time had been but little 
known or understood. H© was, perhaps, the best known by his 
elaborate memoir on the Organisation of the Brachiopoda, pub- 
lished in the Philoaophical Tranaaciiona for 1857. Amongst 
other papers will be remembered : — " On the Olfactory Appara- 
tus in the BuUidfie" (1852) ; " On the Nervous Systems of Om- 
mastrephes todarus" (1852) ; " On the Anatomy and Physiology 
of the Dibranchiate Cephalopoda" (1861); "On the Structure 
and Homologies of the Benal Organ in the Nudibranchiate 
Mollusca " (1863) ; *• On the Anatomy of Doridopsis " (1865 ) ; 
"On the Anatomy and Physiology of the Tunicata" (1867). 
For some years previous to his death Mr. Hancock had devoted 
much attention to the fish of the Oarboniferous period-. — ^Abridged 
from Nature, 

SiB Francis' Bonalds, F.E.S., formerly Director at the Obr 
servatory at Kew. The son of the late Mr. Francis Ronalds, 
of Highbury, Middlesex ; he was bom in the year 1788, and 
received his early education at the Academy at Cheshunt. 
Although, with characteristic modesty, he constantly disclaimed 
the honour often ascribed to him of having been the "in- 
ventor" of the electric telegraph, yet it remains on record 
that nearly sixty years ago he devised a perfectly efficient in- 
strument of that kind, which he fuUy described in a pamph- 
let published in 1823. His first success in this direction is 
described as follows in the PhUosopkical Magazine: — " In the 
summer of 1816 he undertook to prove the practicability of 
telegraphic communication, at great distances, by transmitting 
a certain number of electric shocks, for an arranged signal, 
through insulated wires of considerable length. He laid his 
wire in glass tubes surrounded by wooden troughs lined with 
pitch, which were placed in a covered ditch, 525 ft. long and 
4 ft. deep, dug in his garden at Hammersmith. He also sus- 
pended eight miles of wire, by silk cords, from two wooden 
frames erected on his lawn, so that the wire passed to and fro 
many hundred times, well insulated at each point of attachment, 
and forming one coMtinuous line, kept separate from contact 
with other parts. Both these kinds of apparatus served equally 
to show the instantaneous transmission of the electric shock. 
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In order to provide the means of conveying intelligenco along 
the underground line, he placed at each end of ìt a clock, wìth a 
dial hearing twenty lettere inscrihed. In front of the dial was a 
disk, revolving with the seconds hand, formìng a screen -with a 
small openìng cut in it, so that as the disk revolved only one 
letter could be seen at a time, and this only for a second. The 
two clocks were made to go isochronously, the one always pre- 
senting the same letter as the other at any given s&ond of time ; 
and the moment chosen at one end was indìcated at the other by 
the sudden collapse of a pair of pith ball electrometers, sus- 
pended at each station dose to the clock-dial and connected with 
the telegraph -wire." By this contrivance, says a writer in the 
lUustrated London News^ " letter after letter could be denoted, 
and words spelt out as cerlainlyas by the telegraphic apparatus 
of Messrs. Wheatstone and Cooke, invented at a later period 
and patented in 1837." The same writer adds a &ct which, 
read by the light of science at the present day, will cause a 
smile — namely, that when Mr. Konalds proposed that a tele- 
graph of his construction should be laid down between London 
and the residence of the Prince Begent at Brighton, and with 
that view submitted his project to Lord Melville, then at the 
head of the Admiralty, he received a curt officiai reply from 
"their lordships" of tìiat Department, intimating that "tele- 
graphs of any kind are now whoUy unnecessary, and that none 
other than that now in use will be adopted." The word " now," of 
course, referred to the recent end of the long European war and 
the fall of Napoleon. Sir Francis Eonalds was the originai 
Honorary Director of the Koyal Observatory at Kew, a (post 
which he held from 1843 to 1862), and the inventor of various 
self-registerijQg instruments which are employed there, as well 
as at tìie Eoyal Observatory at Greenwich, at the Kadcliffe Ob- 
servatory at Oxford, and in several foreign observatories, ali of 
which were fully described by him at various times in memoirs 
and papers read before or published by the Eoyal Society, the 
British Assodation, &c., and also in a French pamphlet which 
accompanied theìr display at Paris in the Exhibition of 1855. 
Ih 1870 he received a somewhat tardy reward for his public 
Services in the cause of science by being knighted, " in acknow- 
ledgment of his early and remarkable labours in telegraphic 
investigation." A scientific account of these will be found in 
his pamphlet published fifby years ago. He had already been 
for some years — ^we believe since 1852 — ^in receìpt of ^ pension 
on the Civil List. — Tiines, 

Thb iNSTrruTioN op CrviL Engineebs. — In the quarter 
ended on the 31st of December, 1872, the deaths of Mr. Joseph 
Cubitt, Vice-President, of Mr. Andrew Murrav, C.B., both of 
whom belonged to the class of members ; and of Messrs. Edwin 
Bidder, Hamilton Edward Harwood, J. Archibald Hamilton 
Holmes, John Jay, and Arthur Valentine, assodates, were re- 
corded. 
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Louis Im Cràtxlossl, Inspecteur-G^néial des llfines. M. 
Le Ohatelìer, who ^s bom ^n 1815, was tìie most brilliant 
of the pupils of the Ecole Polytechnique of 1834 to 1836, and 
entered the Gorps of Mining EngìneeTS of the State. Here 
bis scientific servicee were of so high a character that in 1846 
he was chosen by the Gbvemment to control tho railwajs then 
in activìty. Li 1848 he became engineer-in-chief of the work- 
ing manageiA&nt of the companies of the Oentre and of the Paris 
and Orleans Bailway. Dnring this period of his career Le 
Ohatelier investigated many qnestions of the principles of the 
construction of locomotives and rolling stock, and established 
his great reputatìon as an engineer and a man of science. Li 
riapid succession were publìshed ** Becherches Ezperimentales," 
" Ezperimental Besearches on the Locomotive," in collaboration 
with M. Ernest G-ouin, his work on the " Kailways of Grermany," 
his studies on the " Stability of Locomotives," and the " Guide 
Mécanicien Constmctenr," which latter he edited in conjunc- 
tion with Elachat and Polonceau. 

In 1855 hq was of the committee of the Southern of Franco 
Railway, with MM. Clapeyron and Flachat, and of that of the 
Austrian Bailways, with M. Maniél. Ijater he was assocìated 
with M. Sauvage in the Great Enssian Railway Company, of 
the conncil and direction of the Great Northern of Spain, and 
administrator of the Transatlantic Company. 

Birrìng ali this ame he served the State on many ìmportant 
commissions for railways, steam-engxnes, arts and manufactures, 
and universal exhibitions. He gave in a complete project for 
the supply of Paris with drinking water, and then for the purifi- 
cation of the sewer waters. 

"With his friend, M. Henri Sainte Clair Deville, he developed 
the manufactiire and application of the new metal alnminium, 
made investigations on the aluminates and fluosìlicates, and 
introduced the use of bauxite for the sides and hearths of far- 
naces. He was the first to perceive the immense value of 
Siemens's regenerator gas fumaces for makìng steel direct from 
pig iron. In agriculture, he called attention to the use of saline 
manures, phosphates, and coal-ashes, and ezpended much time 
in setting the example of their use in the ciiltivation of the 
Landes. 

Lastly, he made over to the railway world his invention of 
the counterpressure steam brake, for which the authorities of 
the Vienna Exhibìtion bestowed on him the Diploma of Honour 
in the Mechanical Section. 

Such a career of untiring good work is an example to ali. 
Franco loses in M. Le Chatelier the last of a brilliant pleiades 
of engineers taken away since 1870 — MM. Petìet, Maniél, 
Sauvage, Flachat, Audibert, who, with MM. Clapeyron and 
Polonceau, organised the railways of Franco and directed the 
most Ìmportant works of our epoch. — Engineer, abridged. 

EuosNE Flachat, who after having several times occupied 
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the presidential chair of the Société des Ingénieurs Civilft, tnw 
elected an honoraiy president of that Society. But ìt '«ras 
to the ìntroduction of railways ìnto Franca and the Bubsequent 
development of the French railway system — a work on which 
he was engaged since the year 1832 — that he devoted his chief 
energy. After having directed fop several years the railways 
of Saint G-ermain and Versailles, he constructed that of Auteuil, 
and contributed to the establishment of the Southern and West- 
ern Railways of France, while he also rendered special services 
in connection with the carrying out of the Northern Railway of 
Spain, a line of which he was engineer-in-chief at the time of 
his death. It is to M. Flachat that is due the first application 
in France of the electric telegraph, which he employed on the 
railway of St. Germain, a line on which also he introduced the 
uae of the first locomotives for heavy inclines. To him, too, 
were due the first large iron roofs, the first continuous girder 
bridges — and, as a fisict, the first iron bridges in which the parta 
were correctly proportioned to the straìns thrown upon them — 
erected in France, if not, indeed, in any country. 

M. Flachat's most important works, apart from railways, 
consisted in the part taken by him in the construction of the 
HaUes Centrales of Paris, and in the reconstruction of the 
cathedral of Bayeux, an edifice of which he rebuilt the founda- 
tions without interfering with the structuré. 

J. MA.CQUOBN Rankine, pupil of the celebrated Professor 
Forbes, wrote a paper entitled " An Experimental Inquiry into 
the Advantages of the Vbe of Cylindrical Wheels," published in 
1842. Mr. Rankine at first served under Sir John Macneil, in 
Ireland. 

" It is well known," he says " that locomotive engines 
moving at a high speed are liable to be thrown off the rails by 
trifiing obstacles ; and, indeed, that they sometimes leap off 
spontaneously, without having met with any obstade that can 
be detected. Thìs evidently arises from the circumstance that 
a carriage, and especially a locomotive engine, with conical 
wheels, never moves straight forward but for an instant at a 
time ; so that whenever a small obstruction, or an increase of 
speed beyond a certain limit, causes it to leap higher than the 
depth of the flanges, ìt is almost certain to alight off the 
track. This source of danger, which has been the cause of many 
accidents, is entirely removed by the use of cylindrical wheels." 

" I am fortunately able," he proceeds, " to produce a re- 
markable prooif of this fact, in an accident described in a paper 
which I some time since laid before the Institution of Civil 
Engineers. Thirteen empty waggons ran amain from the summit 
on àninclined plain 1,160 yards long, sloping at the rate of 1 in 
30 ; and notwithstanding the weight of some of their brakes, ac- 
quired a high velpdty, which it was impossible to estimate 
exactly. They met with no obstruction until they reached the 
bottom of the piane, where a 3-in. plank was laid aerosa the 
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rails for the purpose of throwìng them off; they ali leapt over the 
plank in snocession, alighted, withoTit a sÌDgle ezception, on the 
rails beyond it, and continued their course at a velocity of about 
twenty miles an hour. 

" This is attributable solely to the use of cylindrical -wiieels ; 
and, remarkable as it may appear, is only one ont of inniimerable 
instances in which carriages bave leapt over stones and other 
obstacles without being thrown off the rails." 

SooD after he entered npon the duties of the Begius Chair of 
Civil Engineering and Mechanics in the University of Glasgow, 
Professor Eankine tumed bis attention to the production of a 
series of Manuals for engineering students and practical men, 
which, taken together, constitute a monument of patient, perso- 
vering, and skilful originai investigation, of vast scientifie 
grasp of mind, and of brilliant literary workmanship — a monu- 
ment which cannot fail to carry down to posterity the memory 
of the man whoee honourable name is home upon their title-pages. 
These Manuals are so thoroughly well known and appreciated by 
the profession that it is not incumbent that we should in any 
way enlarge upon them bere. 

Thomas Grebkwood, Civil Engineer, whose name has long 
and well been associated with the progressive development of the 
more compiei classes of labour-saving machinery. Long before 
machinery for interchangeable manufacture was known in 
England, Mr. Greenwood designed machinery embodying ali the 
principles, and containing nearly ali the motions, of tibe now 
familiar milling machine, which in its varied forms has come to 
be employed in ali establishments where the interchangeable 
system of manufacture is carried on. 

Mr. Greenwood was appointed chief draughtsman at Mr. 
Fairbairn's works at the Wellington Foundry. Mr. Greenwood*s 
experience in piate or stereotype moulding enabled him to 
arrange a successful system of shell moulding upon that 
principle at "Woolwich, the saving to' the country effected in the 
new shell foundry being very great. Taking the prices which 
had been paid by the Government for shot and shell, especially 
in time of war, when work was done under pressure, it was 
found that the saving effected during one year's working of the 
new foundry alone covered the whole cost of buildings, plant, 
and machinery. Besides the shell-founding apparatus, Mr. 
Greenwood designed machines for the manufacture of Boxer 
fuses ; bushes for shells ; rocket-making and filling machinery ; 
and for various other purposes. 

M. DB Metz, the founder of Mettray. 

John Eobinson M'Olean, M.P. Mr. M'Clean, who was a 
son of the late Francis M'Clean, of Belfast, was born in 1813, 
and was educated at a school at Tillicoultrie, N.B., afterwards 
at the Belfast Institution, and at the University of Glasgow. 
Mr. M'Clean was one of the senior members of the Institution 
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of Civil En^neers, of which Institution he had held the office of 
President; while he was a Fellow of the Astronomica!, the 
Geologica!, and other scientific societies, and had.presided as 
a director and chairman or deputy chairman over one or two 
telegraph companies, and also manj other ìmportant companies 
connected with liis profession. 

Jean Chacornac. — This eminent French astronomer is 
described as chiefly known for his discoveries among the 
planetoids whose orbits are contained between those of Mars 
and Jupiter. In his earlier years he devoted himself to com- 
merce ; but having, in 1861, made the acquaintance of M. Valz, 
Director of the Marseilles Observatory, Chacornac became an 
enthusiastic student of astronomy, devoting himself to research 
in connection -with the solar spots, and to tie assidnous explora- 
tion of the heavens. On his discovery of a new comet on May 
15, 1852, he made up his mind to abandon commerce and devote 
himself entirely to astronomy. 

In 1852 M. Valz, following the example of Mr. Hind, had 
drawn some charts of the region of the heavens in which the 
small planets were likely to be met "with, and on Chacornac 
taking the above decision, Valz entrusted to him the construction 
of the " Atlas écliptique." Chacornac commenced his observations 
on the region of the small planets on June 1, 1852, and on 
September 20 he discovered Massalia, and on Aprii 6, 1853, 
Phocaea, and that with an equatorial telescope of only thirteen 
centimetres aperture. 

When M. Le Verrier sought to reform the personnel of the 
Paris Observatory, he called to his aid M. Chacornac, who, in 
1854, was appointed Adjoìnt Astronomer. 

At the Observatory of Paris Chacornac had at his disposai 
an eqnatorial of 7-in. aperture, equa! to that of Mr. Hind ; he 
sat down in his charts stars up to the 13th magnitude, and the 
limits which they embraced were at the same time somewhat 
extended. The publication commenced very soon after, and 
from 1854 to 1863 thirty-six charts, of which some contained 
not less than 3,000 stars, were put into the hands of astronomers. 

During the construction of these charts, Chacornac dis- 
covered many small planets — Amphitrite (March 3, 1854), 
Polymnia (October 28, 1854), Circe (Aprii 6, 1855), Lydia 
(January 12, 1856), Lsetitia (February 8, 1856), and Olympia 
(September 12, 1860). At the same time he observed ali the 
comets which were then visible, and defined, with the telescope 
of Foucault, of 80 centimetres, many spirai nebulse, previously 
studied by Herschel. The drawings of M. Chacornac are among 
the most careful we possess, and appear to show that nebulse of 
this kind undergo in time dight variations of form. 

This coUection of remarkable works brought to the astrono- 
mer of the Paris Observatory many academic and honoiary re- 
wards: thus, he obtained the Lalande Prize in 1852, 53, 54, 55, 
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56, 60, and 1868, became titular astronomer Febraar726, 1857* 
and Chevalier of the Legìon of Hononr August 15, 1857. 

His labonrs, however, and theìr attendant anzietàes, told 
upon his health. After going to Spain, where he went to 
observ^e the total eclipse of the sun of July 18, 1860, the ecliptic 
charts were ùtsued lesa frequently, and in June, 1863, he qnitted 
the Observatory to retire to Ville Urbanne, in the suburbs of 
Lyon. 

In his country retirement M. Chacornac, whose spirit had 
preserved ali its activity, constructed with his own hands a 
telescope of three metres focus, by means of which, until with- 
in the last few months, he assiduously observed the solar spots 
and their manifold transformations. In the description of their 
incessant changes he sought new proofs of the gaseous nature of 
the sun — an idea which he was one of the first to announce. 

Professor Donati, Director of the new Observatory at 
Florence. His name is universally known, from its being con- 
nected with the splendid comet of 1868, which he was the first 
to diseover on the 2nd of June of that year. But this was by 
no means his only cometary discovery. • His first was made in 
1854, though on that occasion he had been anticipated. But 
the priority remained with him in a like discovery on June 3, 
1866, November 10, 1867, and July 23 and September 9, 1864, 
as well as on June 2, 1868, before referred to. Of these and 
other cometa Professor Donati made many observations, besides 
determining the orbits of sereral. He also made many interest- 
ing spectroscopical ezaminations both of comets and of the solar 
disc, besides other astronomical investigations. 

M. Coste, the well-known naturalist aud member of the 
French Institute. He first devoted himself chiefly to the study 
of comparative embryogeny, and his earlier works attracted so 
much attention that a special professorship was created for him 
at the College of France. Of late years he had chiefly applied 
himself to the science of the artificial production of fish, and it 
was on his recommendation that the Government in 1851 founded 
the breeding ponds at Huningen, for stocking the Rhòne with 
salmon and trout, and which in two years produced 600,000 
young fry in that river. As inspector-general of fluvial and 
coast fisheries, he also made numerous experiments for the pro- 
pagation of oysters, but the expectations which had been raised 
by his theories bave not so far been realised by the resulta 
obtained. M. Coste was the author of numerous physiological 
Works and reports to the Academy of Sciences. — Nature. 

Professor Czbrmak, the eminent physiologist. 

Professor Barkbr, M.D., Professor of Experìmental 
Physics ih the Royal College of Science for Ireland. 

* • 

Thomas "Wormald, F.R.C.S., at Gomersall, Yorkshire. He 
commenced his professional studies under the celebrated John 
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Abemetiby, to whom he was apprenticed at the Boyal College 
of Surgeons. Having completed his hospital studìes, he was 
admitted a member of the College of Surgeons on March 5, 1824. 
He had preyìously assisted as Demonstrator of Anatomy at 
his hospital, and, in conjunction with the late Mr. M'Whinnìe, 
published some anatomical diagrams of great use to students. 
In the Koyal College of Surgeons he filled ali the highest offices, 
having been elected in the first batch of Honorary Fellows 
of that institution on December 11, 1843; [and in 1849 he was 
elected, in conjunction with the latet Messrs. Hodgson, Pilcher, 
and Bishop, a member of the Council. In 1857 he was ap- 
pointed Hunterian Orator, when he delivered an admirable 
oration before a large audience. In 1865 he received the highest 
honour his colleagues could confer on him — the President's 
gown. 

SiB JoHK BowBiNO, F.K.S., had reached the age of eighty. 
"When merely a boy, John Bowring was sent to Spain as clerk 
to an Exeter mercantile firm which had an agency in that country, 
shortly after the dose of the Peninsular War. He was soon 
afterwards employed bjr our Foreign Office to coUect statistical 
Information on the Continent for the advantage of British trade. 
At the same time he displayed his versatile talent in literary 
pursuits. (Translations chiefly of poetry) from different modem 
Languages — Spanish, Eussian, Polish, and others — gained him a 
popular reputation for scholarship. He acted meanwhile as 
literary secretary to Jeremy Bentham, whose literary executor 
he became on Bentham's decease, and published a complete edition 
of that philosopher's works. In 1825 he became editor of the 
Westminster Éeview, which was the organ of criticai and phi- 
losophical Eadicalism. His pamphlets and essays, however, on 
Questions of commercial policy were the most serviceable pro- 
ductions of Dr. Bowring (LL.I). of Groningen). When he had 
a seat in the House of Commons, he carried, in opposition to the 
G-overnment, a resolution that the gross revenues of ali taxes 
should be paid without reduction into the Exchequer. Aided 
by the support of Prince Albert, he obtained, after a discussion 
in the House of Commons, the issue of the florin, which was the 
first step towards the introduction of the decimai divisions into 
our currency. In 1849 he was appointed British Consul at 
Canton ; in 1854, while on leave of absence in England, he was 
promoted to be her Majesty's Plenipotentiary in China (having 
previously held temporarily the post of Chief Superintendent of 
Trade) and Governor of Hong Kong, and received the honour of 
knighthood. In the spring of 1855 Sir John Bowring went on 
a special mission to Siam, and concluded a treaty of commerce 
with the two kings of that country — a task in which several 
previous negotiators had failed. He afterwards published his 
travels under the title of The Kingdom and People of Siam, 
Having retired on a pension in 1859, he subsequently published 
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an account of the Philippine Islandt, — ^Abridged from the lUus^ 
trated London News. 

Baboit Wbstbubt, the dìstinguished lawyer and statesman. 
Lord High Chancellor of England. The Rev. J. C. J. H. 
Abrahall, of the Bectory, Butterleìgh, Collumpton, and Lord 
Westbury were schoolfeUows in 1809-11, at the Fort, Bristol, 
under the Rev. R. Bedford. The school was broken up, when 
yonng Bethell carne under his father's instruction until, at the 
very early age of fifteen, he was elected Scholar of Wadham. Mr. 
Abrahall speaks from certain knowledge, having been himself a 
Bcholar of the sanie College and Foundation. 

James Holmes, for many years the printer and part pro- 
pri etor of the Athenaum. Mr. Holmes was born at Exeter, and 
received his education at the Grammar School of that city. He 
served his time as an apprentice to the late Mr. Robert Besley, 
the father of Mr. Alderman Besley. When his apprenticeshìp 
-was at an end he came to London, and worked at the printìng- 
house of Mr. Valpy, the well-known publisher of editions of the 
Classics. He afterwards went to Messrs. Bensleys', where he 
was employed as a proof-reader down to the dose of the year 
1824. He became the printer of the Law Journal and Law 
Jdvertiser. During 1827-8 he printed the London Weekly 
Bevieuj, which was discontinued early in 1829. The Court 
Journal was also originated at Mr. Holmes's office in 1829. In 
the same year Mr. Silk Buckingham sold the AthmtBum to Mr. 
John Stirling, and shorily afterwards the printing of the journal 
was transferred to Took's Court. Mr. Holmes then became one 
of the proprietors of the paper. In the year 1869 Mr. Holmes 
sold his share in the AthencBum, and retired from business. He 
died in the eighty-fourth year of his age. As a printer, Mr. 
Holmes possessed great taste. He was an unusually good press- 
reader, and was well acquainted with the classics and with 
modem languages. 

John Stuabt Mhx, the eminent Politicai Economist, and 
author of a System of Logic. 

David Livingstone, the African Explorer. The following 
testimony to Livingstone's character is from the pen of Mr. E. D. 
Young, R.N. : — 

** His extensive travels place hìm at the head of modem ez- 
plorers, for no one has dareid as yet to penetrate where he has 
been ; no one, through a lengthy series of years, has devoted so 
much of his life to the work of searching out tribes hitherto un- 
known; and I believe that his equal will rarely, if ever, be 
found in one particular and essential characteristic of the 
genuine explorer. He has the most singular faculty of ingra- 
tiating himself with natives whithersoever he travels. A fnink 
openhearted generosity, combined with a Constant jocular way 
in treating with them, carries him through ali. True, it is no- 
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thìng biit tibe most iron bravery which enables a man thus to 
move among difficultìes and dangers wìth a smile on bis face 
instead of a baggard, carewom, and even a suspidous look. 
Certain it is, also, tbat, wberever he bas passed, tbe natives are 
only too anzious to see otber Englìsbmen, and in ibis way we 
must crown bim * tbe Eang of African Pioneers.* " 

Livingstone bad bis faults and bis failings; but tbe self- 
■frill and obstinacy be possibly at times displayed were very near 
akìn to tbe qualìties wbicb secured bis triumphant success, and 
mucb allowance must be made for a man for wbom bis early 
education bad done so little, and wbo was forced, by circum- 
stances around bim, to act witb a decision wbicb must bave 
sometimes ofiended bis fellow-workers. Above ali, bis success 
depended, fìx)m first to last, in an eminent degree upon tbe great 
power wbicb be possessed of entering into the feeUngs, wishes, 
and desires of the African tribes, and engaging their bearty 
sympatby. 

Francis Gabmieb, a lieutenant de vaisseau, and tbe second 
in command of tbe ezploring ezpedition wbicb in 1866, 1867 and 
1868, ascended tbe Mekong ri ver from Saigon, and succeeded in 
making its way down tbe Yang-tze-Kiang to Sbangbai ; indeed, 
it was be wbo assumed tbe leadership of tbe party wben Captain 
Lagrée perisbed on tbe frontiers of Yunnan. On bis return to 
Europe, M. Gamier spent some four years in superintending tbe 
officiai account of tbe joumey in wbicb be bad taken so promi- 
nent a part, and tbe result of bis labours is to be found in tbe 
tbree bulky volumes wbicb were publisbed by tbe Frencb 
Government in 1878. — Athe7i€Bum. 

John Ma.cCitnn, a well-known and much-respected sbip- 
owner and mercbant, at seventy-one years of age. Tbe deceased 
gentleman was well-known in sbipping and commercial circles, 
not only in Greenock and tbe "West of Scotland generally, but 
also in London, Liverpool, &c. Some of tbe sbìps owned by bim 
wbile in tbe Cbina tea trade bave eamed a world-wide reputa- 
tion for bavìng made some of tbe fastest passages on record. 

Captain Matjet, tbe American bydrograpber and astronomer. 

Geobge Catlin, tbe intrepid traveUer in Nortb America. 

Chafelont Labat, some time Minister of Marine. 

Db. Fubrst, tbe Orientalist 

Sm EoBEBT Maclttbb. 

SAMT7EL, LoBD BisHOP OF WiNCHESTEB. "He was," says 
tbe Rev. Henry Wbite, Cbaplain of tbe House of Oommons, 
in bis sermon preacbed at tbe Royal Cbapel, Savoy, "above 
ali tbings, ecimest as a ruler of tbe Cburcb and a preacber of 
tbe gospel — a preacber wbo was not content to deliver bis 
Master^s message in an enfeebled array of truisms and common- 
places, but wbo was aver conscious and capable of genuine, 
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fervent, and therefore eloquente appealsto hishearers. Throtigh 
ali his teachìng and Tulìng there ran a golden cord of kindliest 
and subtleet sympatliy fòr othera. It is no disrespect to 
his colleagnes and contemporanea in Church or State to say 
that there are scarcely ten men in these realms who could hj 
sheer force of religious eamestness, sjmpathy, catholicity, and 
tact trìumph, as the Bishop did repeatedly, over powerful and 
prejudieed opposition. As a man, and as a pre&te, we could 
neyer so ili affi^rd to lose him as at present ; but, though dead, 
* he yet speaketh.' '* At St. Pani s Oathedral, Dr. Claughton, 
Archdeacon of London, preached in the forenoon a sermon with 
reference to the death of the Bishop. He chose for his text the 
4th verse of the 2nd chapter of St. Paul's Epistle to the Philip- 
pians. He remarked that the deceased had great power in 
guiding and influencing his fellow-men, and they ali knew how 
well he exercised that power. His views were sound, Evangeli- 
ca!, and Scriptural, combined with a love for ali that in ancient 
times had been held sacred in the Church. Leamed in the or- 
dinary sense he might not bave been, but he was a student of 
man^nd, leaning to activity rather than to philosophical specu- 
lations. His great end was the building up of the Church of 
Christ, and the brief notice on his cofiGba summarised the events 
of his life, " Twenty-eight years a Bishop in the Church of God." 
In the afbernoon the sermon at St. Paul's was preached by 
Canon Gregory from the parable of the " Uve Talents." He 
passed a high eulogium upon the character of the late Bishop, 
who had met with much opposition ; but that would die away 
when it was known how he had raised comparatively small 
events into great opportunities. 

The Rev. Thos. Gabnibb, Dean of Winchester, who died at 
the age of ninety-eight, was the " father " of the Lihnean Society, 
having been elected durìng the last century, in 1-798, only ten 
years after the foundation of the Society. Some of his contrì- 
butions to botanical literature bore the date of last century. 

. The Rev. "W. Upton Eichabbs, the well-known London 
clergyman and once leading member of the High Church party. 
He was educated at Oxford. He held for several years an ap- 
pointment in one of the departments of the British Museum, 
and succeeded Mr. Oakeley in the incumbency of Margaret 
Street Chapel in 1849. He was an intimate firiend of Messrs. 
Keble and Isaac Williams, and also of Dr. Pusey, who addressed 
to him, as amicus ctmts, one of his controversial pamphlets a 
little more than twenty years ago, on the subject of auricular 
confession, entitled. The Church of England leaves her chUdren 
free to open their grirfs. 

M. Dtmoke, of Scrivelsby, Her Majesty*s Champion. 

M. A. Thiebrt, historian. 

Lìlfont, French actor. 
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Pbincb Poniatowski, the composer. 

BoBBBT GrBAYESy A.K.A., engraver. 

Pbofessob Buchakan, of Grlasgow. 

The CouiTTESS Gtuiccioli, noyelist. 

Lady Chattkrton, novelist. 

J. A. WiNSLOw, the American Admiral. 

Bbnzoni and Hibam Fo-webs, sculptors. 

YoN Baxtmeb, the Nestor of German hìstorians. 

M. Tbicoupi, historian and dìplomatist. 

Babok Chasles Dupin. 

William C. Macbbadt, tragedian. 

A. Manzoni, the poet of Italy. 

Lord Lttton, poet and novelist. 

Sm Fbedebick Madden, X.H., of the British Museuin. 

G-EOBGE Obmebod, of Sedbuiy Park, Gloucestershire, F.E.S., 
F.S.A., D.O.L., &c., a well-known antiqnary;. aged 87. 

John Gough Nichols, F.S.A., the third in a race of English 
printers whose names have for upwards of a centurj been closely 
ìdentìfied with everything hearing on English topographj, 
genealogy, &c. ; and of wMch his grandfather, the author of 
The Literary Anecdotes and the historian of Leicestershìre, was 
the first. Of these Mr. J*. Gough Nichols was undoubtedly the 
most eminent. Besides editing the Gentleman's Magazine for 
many yesars, he edited the CoHectanea Jbpoffraphioa and the 
Topographer and Grenealoffist ; and in 1862 commenced the 
ffermd and Genealogist, wMch is stili in conrse of publication ; 
and in ali these did good service to the cause of historical truth 
by hÌ9 unsparing exposure of ali false claims to titles and 
psendo-genealogies. In addition to numerons papers in the 
Tarious antiquarian joumals, he was the author of many sepa- 
rate Works. He was one of the founders of the Gamden Society, 
and of the hundred and odd volumes illustrative of our national 
history issued by that society, several were edited by him, while 
nearly ali the others contain acknowledgmemts from. their re- 
spectìve editors of their indebtedness to Mr. Nichols, whose 
ezrensive knowledge was always most freely placed at the 
service of others. !&&. Nichols lived to be the eldest member of 
the Literary Fund Oommittee, with one exception, haying been 
elected to it in 1836. 

John Anthony Galiqnani, the elder of the two brothers 
who many years back, by their talent, energy, and perseverance, 
raised the newspaper which bears their name to a high point 
of prosperity. He founded near Paris the ^* Galignani Hospital/ * 
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intended specìally for indipfent En^lish subject» ; and, in ad- 
dition, conjointly with his brother. defrayed the whole expense 
of building, in the vicinity of their country residence, the pre- 
sent large hospital of Corbeil. 

John Camdkn Hottbn, the publisher, aged 40. AlliboneV 
Criticai Dictionary of Englìah LUeraturey sub voce 8yntax, 
affords some idea of his literary labours as contributor to the 
Literary Gazetie, the Parthenon, the London Beview, &c. ; and 
there, too, will he found a list of somethreescore volumes either 
written or edited by him, among which may be mentioned his 
cleverbiographical sketch of Thackeray, and the Story of Charles 
Dickens^s Life — the latter, as he "wrote me at the time, the 
result gì ** twenty days* hard work." — The Academy, 

Pbop. John Lewis Kttsseix, of Salem, one of the founders, 
and for many years president of the Essex County (Massachu- 
setts) Naturai History Society, which afterwards became part of 
the Essex Institute, an active worker in botany ; Mr. George^ 
Gibbs, of New Haven, the distinguished American ethnologist 
and philologist, whose special work had been in the languasre 
and history of the North American Indians ; Col. John W. 
Forster,' president of the Chicago Academy of Science, a Con- 
stant contributor of ' papers and memoirs on geologi cai and 
srchseological subiects, and joint author with Prof. "Whitney of 
the Government Report on the Minerai Lands of Lake Superior, 
published in 1860; and Prof. Henry James Clark, of Amherst, 
one of the most thorough histologiòts and best microscopists in 
the country, and a large contributor to Prof. Agassiz's volumes 
on the Naturai History of the United States. Of these losses 
to science, Prof Clark was under fifty, and only Prof. Lewis 
over sixty. — Nature. 

Francois Hugo, politici an. In the fonerai procession, the 
car and the moumers- having reached the tomb àt Pére la Chaise, 
the father of the deceased, Victor Hugo, immediately foUowing 
the car, M. Louis Blanc delivered the funeral oration. After 
alluding to the naturai grief under which M. Victor Hugo was 
labouring, the orator reminded his hearers that the son had 
flhared the father's exile. Having described the politicai views 
and career of M. Victor Hugo and his son, M. Louis Blanc con- 
cluded by declaring, at the express instance of the father, that 
both th© deceased and his sorrowing parent held a belief in God 
and in the immortality of the soul. At the conclusion of the 
address there was a slight applause. Upon quitting the ceme- 
teiy the chief moumer was hailed with loud cries of ** Vive 
Victor Hugo,** "Vive la République.** 

Fbancis Xavier Winterhaltkr, the faf ourite Court paìnter 
of Her Majesty and of the late Prince Consort, whose portraits 
by him are familiar to us ali through the engravers* art. He 
was about seventy years of e gè. He passed through a course of 
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professional training as a student in the Academy of Arts at 
Munich, and afterwards completed Hìs studìes in the galleries of 
Italy. Early in life he attracted the attention of Louis Philippe, 
and of some of the Kings and Princes of the yarious States of 
Germanv : thìs in its turn led to his emplojment as a por- 
trait pamter by Her Majesty, who commissioned him to paint 
portraits not only of herself and of the Prince Consort, but of 
Sir Bobert Peel and the Dnke of Wellington. He also painted 
several other members of the Eoyal Family and of our aris- 
tocracy. It wiU be remembered that two portraits of the Empress 
Eugénie by Winterhalter formed conspicuous iobjects in the 
gallery of Ùie Great Exhibition of 1862. 

SiB EpwiK Landsbeb, B.A., the most famons animai painter 
of his time. 

BicBABD Jahbs Lane, A.B.A., one of the two Associate En- 
grayers of the " old class" on the Academic róle ; and his associ- 
.ateship was one of the oldest in date. He won his reputation 
as'a Hthographer before lithography had been comparatiyely 
superseded by other riyal processes. He likewise executed some 
originai lithographic portraits, and reproduced subject-pictures 
in the same medium. He also wrote on art ; and some 
humorous rhymes of a satirical and personal application, now 
forgotten, haye been attributed to him. 

John PABiumbE, who in his day was a portrait-painter of 
consìderable ability and repute. 

Chables Lucy, the painter. 

Edwabd Thomas Habbis, inyentor of the scafibld for getting 
at the dome of St. Paul's, and of the great picture of London, at 
the GoloBseum in the Begent*s Park. In 1838 Mr. Harris 
painted for Mr. Moon a large picture, for engraying, of the 
coronation of Queen Victoria. In 1853 Mr. Harris completed 
the restoration of Thomhill's paintings in the dome of St. Paul's 
Gathedral. He died at the age of eighy-three, 

J. P. MoLiN, the famous Swedish sculptor, who produced, 
besides other fine works, the eyer-memorable * Wrestlers,* which 
was the chief artistic attraction of the International Exhibition. 

V Signor BiNALDO Rinaldi, an Italian sculptor, formerly in con* 
siderable repute, as a foUower Of Oanoya. 

Dbottin, a young Parisian painter of note ; who Hlled him- 
sel^ accidentally, with an oyer-dose of chloroform. 

Antoinb Chintbhul, the able Erench landscape-painter. 

Susan I>ubbant, the sculptress. 

Thòbnton Hunt, the popular joumaUst 

AuausT PoiTEViN, sculptor, a pupil of Bade and M. 
Maindron. 

b2 
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At Dusseldorf, Herr 0. T. Conrad, a painter of merìU 

In Paris, the old scalptor, M. Amedéb Burand, who was bom 
. in 1789, and gained a medal in the Ecole dea Beaux-Azts in 
1810. In Italy he prodnced busts of Murat and bis children; 
afterwards he sculptured a statue of Beligion for the monument 
. of the Due d'Enghien, in thè chapel at Vincennes, and two fine 
jnedals, commemorating the passage of the Simplon and the em- 
barkation of Napoleon the First on board the Bellerophon. 

M. Celbstix J^AurnsuiLt painter and lithographer, of con- 
sìderable note^ and lately Gonservateur du Musée de Dijon, and 
Director of the Ecole des Beauz-Arts in that place. 

Signor Ernesto Eatfer, a promising joung painter, of 
Genoa. 

SiR William Tite, M.P., the able architect. He will be 
principally remembered by bis design of our third Boyal 
Exchange. 

John Y. Axermann, archaeologist ; sometime the able and 
courteous Secretray of the Society of Antiquaries of London. 

Godard, senior, the oldest of the Erench aeronauta. 

Charles Knight, author and publisher, who, by bis 
literary industry and taste, devoted himself systematically to 
the establishment of " a cheap and wholesome literature for the 
people." He was the son of an alderman of Windsor, whom he 
assisted in bis business as a bookseller, and from whom he 
ìmbibed literary taste, as well as from George Canning, who 
. was then the " working editor " of the Microcosmi printed in 
old Mr. Knight's office at Windsor. Charles Knight, atthe age 
of twelve, was sent to Dr. Nicholas's school at Ealing. He had 
already (says the l^mes) picked up a smattering of Latin and 
Erench from an èmigré priest in a day school at Windsor, and 
^ bad devoured Robinson Crusoe^ the Aràbian NighUy GuUiver^s 
Travds, the Tales òf the Genii, and the Seven Ckampions of 
Christendom^ with ali the avidity of childhood. At Ealing he 
seems to bave been but a desultory student, and one who, in 
spite of the gift of a very quick and retentive memory, liked 
English lore farbetter than bis Latin Syntax and Prosody. He 
loved the school, however, and there, as a boy, he first was 
introduced to the late Sir Henry Ellis, for many years the 
genial and courteous ex-Librarìan of the British Museum, then 
a fellow of St. John's College, Oxford, and a frequent visitor at 
Dr. Nicholas's house. 

Knight's first connection with bibliography and literature is 
thus recorded by himself, and the eyent is so characterìstic of 
bis tastes that we venture to give it in bis own words : — 

*'In my dealings in second-hand literature a circumstanco 
occurred wnich had some effect in leading me to one of the most 
pleasan^ labouzs of my future life. I had been sent to a house 
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at Old Windsor to make a list of books belonging to a clergyman 
who had. received an appointment in India. When the price to 
be gìven had been settled at home, I again went to make the 
ofPer, with the money in my band. The generous man waft 
pleased with what he considered liberal terms, and said to me^ 
'Yoimg gentleman, I will give you.that imperfect copy of 
Shakespeare for yonrself/ It was the first folio, and sadly defective 
in many places. I devised a pian for making the rare volume 
perfect. The fac-simile edition, then recently published, was 
procured. Among the oldest founts of type in our printing-office 
was one which exactly resembled that of àie folio of 1 623. We had 
abundant fly-leaves of seventeenth-century books, which matched 
the paper on which this edition was printed. I set myself the 
task of compòsing every page that was whoUy wanting, or watì 
tom and suUied ; and when the hook was handsomely boiind I 
was to bave the copy for myself. But one of the Eton private 
tutors, to whom my father showed the volnme, ofPered a 
tempting price for it, and my treasnre passed £rom me." 

And yet ali was not lost. The very process of ** settingup" 
the types led him to imderstand the essential differences of the 
early text as compared with modem editions of Shakespeare ; 
and many years lUfberwards this " imperfect copy" of our great 
Poet's Works blossomed into the Shakespeare with which Charles 
Knight's name will for ever be associated, to say nothing of 
other less important works hearing on our early dramatists and 
poets. 

Charles Knight next joined bis father in establishing, in 
1812, the Windsor and Eton Express newspaper, of which he 
became editor. During the last years of bis Windsor life he 
became the printer and the publisher of the Etonian. This 
circnmstance led to an intimate acquaintance with Winthrop 
M. Praed, Macaulay, Sidney Walker, John Moultrie, and 
Derwent and Henry Nelson Coleridge, who afterwards, while 
undergraduates at Cambridge, became the chief contributors to 
KnigMs Quarterly Magatine ; and this, in its tum, led to the 
establishment of Charles Knight as a publisher in London in or 
about the year 1823. 

In 1827 he became connected with the newly-founded 
" Society for the DifiEusion of Useful Knowledge," which suddenly" 
started into being under the auspices of such men as Brougham, 
Tooke,* Grote, Lubbock, Russell, Lefevre, Hobhouse, and the 
rest of the leaders of &ee thought and liberal opinions. He 
uow commenced the publication of the British AlmanaCf with 
which he assailed the old almanac of Francis Moore, and other 
almanacs of the Stationers* Company. These were foUowed by 
bis Companion to the Almanac — an annual storehòuse of " useful'^ 
Information on subjects connected with educational statistics, and 
other branches of social and politicai economy — ^and of bis 

* The Charter of the Society was drawn by Mr. William Tooke. 
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iRBÌÌ'kaowu lÀbrafy of Entertaining Knowledge. This "library'' 
mu the first of its kind, and it gaye, more or less, the idea 
which was afterwards realìsed more completely in the Family 
lÀbraryt started by John Murray ; and in Lardner's Cabinet 
Cydopcuiia^ published by Messrs. Taylor and Walton in Gower- 
Btreet. Mr. Kni^ht followed up his " Library " by the Penny 
Magatine and the Penny OydopcBdiaf in both of which he called 
in ike aid of wood engraving. 

Por about twenty years' connection with the " Useful Know- 
ledge Society," continued, nntil, indeed, its leaders and Gouncil 
thooght that the time was come when individuai enterprise would 
be able to carry out to a suocessful issue the vanous plans 
which they had inaugurated. Accordingly, other important works 
were now commenced by Mr. Knight on his own 'account, and 
"without the positive support of the Society's name. The Penny 
Magazine had acted as a pioneer, and prepared the road for 
these, of which, as Mr. Knight tells us,. the PictorUU Bihle was 
the most successful as a permanent work, and the *' Pictorial " 
edition of the Arabian Nighta the most beautiful in artistic 
execution. Thèse were followed by the Pictorial Shakespeare, 
which he styles '*■ the most congenial undertaking of his literary 
life ; " and the Pictorial Ristory of England, certàinly the most 
valuable of ali as a contribution to tite history of the people 
themselves, their industries, their manners and customs, and, 
in short, of ali that constitutes the character of a nation as dis- 
dìnct from the mere annals of its Frinces and Mjinisters. ■ 

The first number of the Penny Magatine contained that 
compiler's jewel, Dr. Dod's Sermon onMalt, at which the honest 
workers on the Mirrar did not grow pale ; while Knight himself 
acknowledged the Mirrar to have " gone on improving from year 
to year." 

Mr. Knight had the consolatìon that he was really minister- 
ing to the public good while he bore up, unaided, under the 
heavy load of the Penny CyclofCBdia. This he carried on to its 
elose, through twelve long years, but at a heavy loss, on account of 
its being overweighted by the heavy " taxes on knowledge," for 
the repeal of which he fought so manfully and gallantly. The 
title of the CydopcBdia was a mistake — a miscalculation, for 
which no probable sale couldrepay — an opinion which Mr. Picker- 
ing, the eminent publisher, expressed in our hearing, though he 
admitted that the literary and scientific value of the Penny 
Cychp<Bdia was superior to that of any other work of its class. 
Mt. Knight ezpended on the Penny Cyclopadiaj for literature and 
engravings, the large sum of 42,000/., and in producing which 
he had to pay the Excise no less a sum than 16,500/. " Now 
that the taxes on knowledge ^re abuses of the past, it seems 
scarcely credible that the producers of the soundest and most 
beneficiai literature were only a few years subject to such 
exactions. It is even more wonderful that, in the face of so 
extortionate a law, a man could be found brave and hapeful 
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enough to begìn and finish such a work. Of coarse, ali that the 
^publisher said so forcibly in proof that the commercial failnre 
of bis magnum o]^ was due to pemicious law, is also a demon- 
stration tliat under the circumstances the work ought neyer to 
bave been undertaken." Tbis opinion, so sagaciouslj expressed 
in the AtheruBum, was doubtless the conclusion of the majority 
of the three hundred guests who dined together at the Aibion 
Tavern to celebrate the completion of Mr. Knight's herculean 
labour, with Lord Brougham in the chair. 

We have referred to Mr. Knight's Piotorial History of 
England, which was contributed by several eminent hands. But 
he had long contemplated the production of SkffeneralJliBtOTj of 
England, on a more comprehensive scale, and in bis estensive 
xeading he had gathered materials for a comprehensive RistoTy 
of the Peonie. The remarks of the Timea, however, in 1864, led 
him, as he teUs us, — 

*' To depart from the originai design of writing a domestic 

history of England apart from its public history. Qpon a more 

extended pian," he adds, " I would endeavour to trace through 

ouT long-continued*annals the essential connection between oup 

politicai and our social history. To accomplish this, I would not 

keep the people in the background [as is done in many histories], 

and I would cali my work the Popidar History of England^^ 

Mr. Knight eloquently writes in reference to this subject: — 

*' The people, if I understand the term aright, means the 

'Commons of these realms, and not any distìnct class or section 

-of the population. . . A century of thougbt and action has 

widened and deepened the foundations of the State. This, 

* People,' then, want to find, in the history of their country, 

something more than a series of annals, either of policy or of 

war. In connection with a faithlul narrative of public affairs 

they want to leam their own history — how they have grown 

out of slavery, out of feudal wrong, out of regal despotism, into 

constitutional liberty and the position of the greatest estate of 

ihe reabn." 

This work has been truly described as " a considerable per- 
formance;" but it is open to the objection that its main object 
has been overwrought, it being ioo j^opular. Whoever reads 
iihe list of contributors to. the Fenny CycUypadia must be con- 
vinced that Mr. Knight assembled round him workers of first- 
rate authority. His three autobiographical volumes were less 
attractive than the majority of his works ; the six volumes 
of Knight's London were of unequal value, and the master- 
hand in them less evident. "In his transactions," says the 
AthencBum, " he was conscientious and honourable ; and under 
the difficulties and vexations that attended his greatest labour, 
he was nobly considerate towards his literary coadjutors. He 
was a man of many friends ; and every one of them — now living 
m this land — was touched by the intelligence that a blow long' 
.ezpected and long delayed had at length fEillen, and that Charles 
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Knìght hftd died in his eighty-second jear, at Addlestone, 
Surrey. As Charles Knìght was one night retiring from the 
table of " Onr Club," Douglas Jerrold described the man in two 
words, when, with a twinkling éye and tender voice, he said, 
" Good Knight." 

Nearlj the first half of Mr. Knìght*s life was passed at 
Windsor, of which he has left manj pleasing reminiscences of 
the country when George the Third was King. He had tra- 
velled extensiyely in England, Scotland, and Ireland, with open 
eyes and ears, and thereby gained opportunities of observingthe 
actual condition of the'people. These he tumed to good account 
in his valuable work, entiUed The Land We Live Li. Hence, he 
wrote of the country as one of the country ; and, in after life, 
he mostly resided in the suburbs 'of iSie metropolis, to the 
beauties of which he was more alive than most Londoners. He 
loved to dwell at Hampstead or Highgate ; and at Addlestone 
he shuffled of his mortai coil : he sleeps at his native Windsor, 
where a lich-gate has been erected by public gratitude in 
memory of a most usefnl and laborìous life, the fruits of which 
are to be seen in the literature and social condition of our age. 

SiB Fbancis Fbttit Smith, inventor of the screw mode of 
propulsion. He was bom at Hythe, in Kent, on Feb. 9, 1808^ 
and at his death he had just completed his sizty-sixth 
year. He began life as a grazing farmer in Bomney-marsh, 
whence he removed to Hendon, Middlesex. Durìng his early 
manhood he constructed numerous models of small boats, for 
which he contrived various modes of propulsion. In 1834 one 
of these models, propelled by a screw revolving beneath the 
water at the stern of the vessel and set in motion by a spring, 
was found to answer so well that Mr. Smith deemed the 'screw 
to be superior to paddles, which hitherto had been exdusively 
employed for the propulsion of vessels. Hecontdnually improved 
upon this model, and in 1836 took out a patent for his '* screw." 
In that same year a small vessel of ten tons burden, fitted with 
a screw, was built; and in 1838 the Archimedee, of.237 tons. 
burden, similarly fitted, was launched, and proved a great 
success. The Admiralty after a while adopted ike screw in Her 
Majest/s Navy, and private owners shortly recognised its vaine 
for the merchant service. A House of Commons Eeturn show» 
that up to the end of the year 1869, 578 ships of ali classes in 
the Eoyal Navy and 1,720 in the merchant service, had been 
fitted with the ''screw," and that the total cost of these. 
vessels exceeded 108,000,000^. Nevertheless, the difficulties of 
aU kinds with which at first Mr. Smith had to contend in 
introducing the "screw" were prodigious, and such as would 
have daunted most men. But an unshaken confidence in the 
correctness of his views upheld him against ali opposition. 
While, however, Mr. Smith rendered such important services to- 
his country, he was pecuniarily a loser. It is true that Her. 
Ms^esty, on the recommendation of Lord Palmerston, in 1865». 
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granted Mr. Smith a pension from the Civil List of 200/. a year, 
in consideration of his personal services to the Nayy, and in 
1871 conferred upon him the honour of Knighthood ; but these 
recognitions by Government of Sip Francis' valnable and con- 
tinuons services during the best years of his life but inadeqoately 
recompensed him for his distingnished achievement. In 1857, 
at a public banquet in St. James's-hall, a service of piate and 
2,678/., the result of a national subscription, were presented to * 
Mr. Smith. For thirteen years prior to his death Sir Francis 
held the post of Curator of the Patent Office Museum, South 
Kensington. He was buried privately, according to his wish, 
at Brompton Cemetery. Sir Francis P. Smi£h was twice 
married, and his widow and two sons survive him. It is to be 
hoped that the Civil List Pension will, in consideration of his 
very eminent services to the country, be continued to his 
■widow. — Times, 

ZosBPB. S. Wyon, medallist, who held the appointment of 
Chief Engraver of Her Majesty's Seals. This appointment had 
been* previously held by his father, Mr. Benjamin Wyon, and by 
his grandfather, Mr. Thomas Wyon, upon whom it was first 
conferred in the year 1816. The lately deceased artist was 
educated by his father, Mr. Benjamin Wyon, and in the Boyal 
Academy of Arts, where he obtained two Silver medals. Jlis 
first work of importance was a medal of James Watt, the in- 
ventor of the steam-engine. This medal so pleased the late 
Bobert Stephenson that, at his recommendation it was adopted 
as an annual prize medal by the Boyal Institute of Civil Engi- 
neers. The first work by tìie late Mr. J. S. Wyon, executed in 
his capacity as Chief Engraver of Her Majesty's Seals, was the 
Great Seal of England now in use. In the year 1863 he exe- 
cuted the medal struck by order of the Corporation of the City 
of London to commemorate the passage of the Princess Alex- 
andrà through the Cityprevious to her marriage with his Boyal 
Highness the Prince of Wales, and in the year 1867 the medal 
for the same corporation to commemorate the vìsit of the Sultan. 
In the latter year he executed the medal struck by order of the 
Canadìan Government to commemorate Ihe Confederation of the 
four Provinces of the Dominion of Canadat The Great Seal of 
the Dominion of Canada, a beautiful work of art, was also exe- 
cuted by him at the same time. 
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[We have the pleasnre of acknowledging our indebtedness to 
'^the builder for the foUowing very ìnteresting artistic docmnent.] 



THB NATIOHAI. MEMOBIAL TO HIS BOTAI. HIGHNESS THB FBINCB 

CONSOBT. 

WiTH this title we have a large, oostly, and beautiful hook, 
-which gives a hÌBtory of the National Memorial erected in Hyde 
Park, describes the construction, and illustrates every portion of 
it, both as to colour and form, in a complete and very admirable 
manner. It is not too ifluch to say that every Englishman is 
interested in the circulation of this volume, which will serve to 
convince ali vho study it, and who may not be able to visit the 
monument itself, that the finest modem work of its kind' has * 
been produoed in this country, and that we have amongst us 
artista (as well as constructors) of high ab^ty. 

It is a distinguishing feature of the book before us that the 
name of every artist is given in connoxion with his work, which . 
should, and we hope wiU, have the effect of brìnging to some of 
them increased fame and fortune. We would point for example 
to the remarkable histories written with the chisel on Uie 
marble podium, half by Mr. J. Bimie Philip and half by Mr. H. 
H. Armstead — the first setting forth the architects and sculp- 
tors ; the second the painters, poets, and musìcians ; producing a 
whole honourable alike to the country and the artists, both as 
regards conception and execution. 

This, taken as a whole (says Sir Gilbert Scott), is perhaps 
•one of the most laborious works of sculpture ever undertaken, 
consisting, as it does, of a continuous range of figure-sculpture 
of the most elaborate description in the highest alto-relievo of 
life-size, more than 200 6,. in length, containing about 170 
figures, and executed in the hardest marble which could be prò- 
cured ; each figure, npt cut, as is usuai, out of a detached block, 
•80 that every portion can be easily reached, and the waste stono 
readily struck off, but, on the contrary, hewn out of the solid - 
mass pf the monument, just as if the forms were cut out of a 
solid rock of marble; so that every opening between figures, or 
between parts of them, became a work of unusual cost and 
labour. We can bear testimony to the zeal with which both the 
Bculptors, Mr. Armstead and Mr. Philip, persistently carried on 
iiheir severa! proportions of the work, though they found a difii- 
culty in respect of the great hardness of the marble, not calca- 
lated on when they made their originai estimates as to cost. 

The last timber of the scaffolding was taken down on the 
-Slstof March, 1871. 

When this was done, the iron tie-rods between each arch 
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became visible, and an impression prevàìled that these rods had 
only just been introduced as a precaution against thrust. They 
had, however, been fized in 1866, whilst the arches were being 
turned, and it was thonght to be more satìsfactory to allow 
them to remain for a time after the centreing had been removed 
in case any tendency to subsìdence or thrust mìght appear, 
though from the peculiar arrangement by which the spire is 
carried, such a contingency was not considered to be at ali prò- 
bable. Each of these rods consisted of two pieces of iron joined 
together in the centre by a large screw-nnt ; they were tested 
&om time to time, but no tension was ever observed. They 
appeared to be affected only by change in the atmospheric tem- 
perature. After remaining in position for ^early five years, they 
were removed in Aprii 1871. 

The centrai portion of the monument is based upon a mass 
of concrete, 60 ft. square and 27 ft. in thickness ; indeed, in some 
parts it is of much greater thickness, owing to the in equali ties 
in the solidity of the ground. Upon this are laid two continu- 
ous courses of thick stone landings, bedded in Portland cement, 
and on this platform is erected the superstructure of massive 
brickwork upon which the monument is based. The substruc- 
ture which supports the steps and landings surrounding the monu- 
ment, though planned simply with a view to their practical uses, 
form a curiously intricate and picturesque series of catacombs, 
which may be entered by a trap-door provided beneath the sur- 
xoonding platform. 

The materials of which these steps are formed is mainly the 
grey granite from CastleweUan, in the county of Down, the same 
granite being used for the large pedestals at the angles of the 
steps ; a portion, however, of the steps came from Delbeattie 
quarries, in the county of Kirkcudbright. 

Owing to the slope of the ground towards the south, an 
additional range of steps was required on that sideleading down 
to the drive in front. These steps — no less than 200 ft. in 
length — are of granite from Penryn, in Cornwall, while the 
blocks which terminate them are of the same granite, capped 
with the pink granite &om the Isle of Muli, ^e landings of 
the steps are paved with stone of varied colours, consisting of 
the white mountain limestone of Hopton Wood, in Derbyshire ; 
the red magnesian sandstone from Mansfield, in Nottingham- 
shire; and the dark^ slate stone from Charnwood Forest; in 
Leicestershire. 

The granite up to the levels as yet alluded to is unpolished, 
but wrought by the aze with extreme delicacy and precision. 
Above this level, however, ali the granite which is exposed to 
view is finely polished, and has been studiously selected in point 
of colour and texture, with a view to the harmony of its artistie 
«ffect. 

The podium, or stylobate, which forms the base of the great 
•canopy, and to the carving on which we bave already alluded 
is of two kinds of granite, and of marble. Its base-moulds, 3 ft. 
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in height, are of a single course of the richest red granite frosk 
the Boiss of Muli, and the cornice, 2 fb. in height, isof a lighter* 
coloured yariety from the same locality, both wronght and 
polished with the greatest care and precision. The intermediate 
portion, which is of marble, and is occupied entirely by sculp- 
ture, is 6^ ft. in height in a single course. 

The construction of the four main clusters of shafbs which. 
carry the canopy was of course all-important. These do not trust, 
alone for their bond of union to the metallic band which binds 
each duster. Each of the four greater shafts (which are about 2 
fb. in diameter) is attached by a dovetailed groove to the centrai 
core, and the grove is run in solidly with Portland cement. 
Besides this, there is ^nother very important method of attach- 
ment ; for, while the shafts are jointed behind the metal band, 
at about one-third of their height from the base, the core is 
jointed at abóut the same distance from the capital, thus, as the 
workmen say, ìyreaMng joint ; the longer length of one crossine 
and strengmening the joint of the other, while the joint in 
each is attached to the side of the other by strong oopper cramps, 
and each block is also plugged with four copper dowels to that 
below and aboye it ; so that the entire group is, as it were, in 
one piece. 

' The spire, which surmounts the stonework,' is whoUy of 
metal, and is supported by two enormous "box" girders of" 
wrought-iron. Each girder lies diagonally from corner to 
corner «f the structure. They may, perhaps, be more truly 
described as one girder in the form of a cross, for at their point 
of intersections they are so united by the interlacing of their 
component parts as to become in reality a single girder. The 
girders are in section, 8 ft. 4^ in. in depth, by 3 ft. 6 in. in 
width; their length each way is 31 ft. 6 in., and their clear. 
hearing 23 ft. 6 in. Their weight is 23 tons, and it is calculated 
that they are capable of sustaining a load equal to 360 tons. 
The ends of the girders rest upon vast blocks of granite, which 
being laid across the angles of the structure, tend to bind its^ 
walls together, and to carry down its weight directly and verti- 
cally upon the columns. How the amount of iron used in the 
construction may behave in the course of time is a problem not 
yet to be solved. 

The architectural carving was carried out by Mr. Brindley. 
Sir Gilbert says : — " The capitals of the great piers are, as I 
think, very effective work. They are founded on such as we 
find in ancient buildings in France and Germany, and such as 
we see in this country, in the eastern parts of Canterbury 
Cathedral — a form of capital originating in the Corinthian, but 
entirely rethought out by the great Mediaeval artists. The 
arches are, in some of their divisions or orders, beautàfully . 
carved with pierced foliage in high relief, thus obtaining effect 
by contrast." 

A very important part of the monumentis the artistic metal- 
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"Vork, the vhole of which was [carried out by Mr. Skidmore. 
,♦• It is bere (says the architect) that my thought of realising on 
a large scale the ideal of the old shrìnes comes literally ìnto 
'practical operation ; for hére the classes of art and ornamentation 
displayed in those exquisìte works on a minute scale, suggest- 
ing only the models of some large stmcture, are directly repro- 
duced in cognate materials, and to a scale of reality ìnstead of 
mere miniature models. The materials in which the works of 
the Mediseyal gold and silver smiths are thus translated, as it 
•were, into life-size, are copper and.lead, and in these humbler 
metals are reproduced in noble workmanship, and to a noble 
scale, the repoussé work, the chased and beaten foliage, the 
filagree, the gem-settings, and the matrices for enamels, such as 
are found in the shrines of the Three Kings, or of St. Elizabeth. 
No nobler work in metal for architectural purposes has, so far 
as I know, been produced in our own, or, probably — considering 
its scale and extent — in any other age." And the architect then 
pays a high compliment to. Mr. Skidmore. We have only to 
add in this direction that the mosaics in. the tympans and 
spandrels, also the vault of the canopy, were executed by Signor 
Salviati, after cartoons by Messrs. Clayton & BeU. 

Now, as to the sculptural works not already alluded to, the 
general schema may be thus stated : — The great statue of the 
Prince Consort himself, by Mr. J. H. Foley, forming the centrai 
feature, round which ali other works of art group themselves, 
we have at the angles four ranges, each containingfour illustra- 
tions of subjects to which the Rince had devoted his study and 
patronage. 

Ist. On the pedestals at the outer angles of the steps we 
have groups of figures in marble, representing allegoricaUy the 
-quarters of the globe, with reference to the Great International 
Exhibitions which have done so much for practical art and 
manufactures and the productions of varied industry, and which 
•claim the Prince Consort as their originator. These were 
executed by Mr. J. H. Foley, Mr. Macdowell, Mr. W. Theed, 
and Mr. John Bell, and are noble works. 

2nd. We have on the upper pedestals, which form the angles 
«f the podium, groups, also in marble, illustrating Commerce, 
Agricidture, Manufactures, and Engineering, ali furthered and 
promoted by International Exhibitions: these are by Mr. 
Thomycroft, Mr. Calder Marshall, Mr. Henry Weekes, and 
Mr. John Lawlor. 

3rd. The great pillars of the Memorial bear on their outer 
iaces — on pedestals of polished granite and bronze— statues in 
bronzo, representing Astronomy, Geology, Chemistry, and 
Geometry; while 

4th. On the niches immediately over the capitals of these 
pillars is a second range of bronze statues, representing 
Rhetoric, Philosophy, Medicine, and Physiology. The whole 
of these were executed by Mr. J. B. Philip and Mr. Annstead. 
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These groups and statues, which oocupy the four angCes al; 
successive heights, thus illustrate the vhole range of science, 
and of practical art and industry. 

Some of the bronze gilt statues in the spire, designed bj 
Mr. James Bedfern, are very beautiful. 

We are glad to find that Mr. Murray has supplied an omìs- 
Sion in his first published smaller account of the Alemorial by 
printing the names of the Mansion House Gommittee, by whom 
important work was done.* It was the privilege of the oon- 
ductor of the Builder to co-operate with some half-dozen other 
prentlemen deputed to act for the general committee (as it also 
liad been his privilege in raising the Memorial of the Grreat 
Exhibition of 1851 at South Kensington), so that we speak 
from personal knowledge when we record the zeal and loyalty 
with which the originai committee long and sedulously worked. 

The Memorial bears the following dedicatory inscription, 
executed in mosaic work, and which may fltly end our notice. 
It runs round the structure, and is so divided that each side 
shows a complete sentiment : — 

QTTBEN VICTORIA AND HBB FEOFLB 
TO THB MEMOBY OF ALBERT FRINCB CONSORT 

AS A TRIBT7TE OF THEER ORATITUDE 
FOR A LIFE DEVOTED TO THE PUBLIC OOOD. 



MEMORIAL HALL TO THE LATE GEORGE 8TEPHENS0N. 

The Hall proposed to be erected to the memory of the late emi- 
nent engineer, George Stephenson, at Chesterfield, will now, it is 
believed, be carri ed out, The hall, to be erected within view of 
the churchyard where the remains of George Stephenson rest, 
will be opposite to his residence, Tapton House, and doseto the 
Midland Kailway, which he perfected and completed, as well as 
to the Locksford CoUiery, which was sunk and worked by him. 
A joint committee, consisting of members of the Corporation of 
Chesterfield, of the Cheste^eld and Derbyshire Mining and 
Mechanical Engineers' Associations, of the Mechanics' Institute, 
and of the Technical Education Socfety, has been formed fop 
arranging the preliminaries. The Corporation have offered as a 
site about 2,600 squareyards of land in the town, now used as a 
bowling-green, providèd that the legai estate in the land and 
buildings to be erected by the various societies be vested in the 
Corporation upon trust for a Board of management consisting of 
representatives of the Corporation and the societies. The cost 
of the building, which is to consist of a large hall, library, and 
reading and class rooms, has been estimated at firom 12,000/. to 
U.OOOl.— Builder. 

* The cloeìng Report of this Committee, forwarded to ber M&jeàtj in 
October 1872, will be fotmd in the Builder for that jear (xxx. p. 909). It 
is si^ed— "Geotge Gtodwin, chairman ; OharlesHill and P. Le Neve Poster, 
membera of the executive committee ; Michael Gibbs and S. E« Goodman, 
honorary secretariee." 
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THE -WBLLINaTON MONXTMBNT. 



The following is a copy of thelast Report to the Treasury on 
the subject of the Wellington Monument, dated Jnne 6th : — 

" We have the hononr to inforni yonr lordships that the pro- 
gress of the Works connected with the Wellington Monument 
-was stopped for some time in consequence of the serious illness 
of Mr. Stevens. We learnt recently that Mr. Stevens was con- 
valescent and again at work on the monument, and we there- 
fore felt it our duty to inspect the works, and we now beg 
leave to lay before yonr lordships the following Report of thx3 
present state of the monument. The whole of tiie marble-work 
is completed and fixed in St. Paul's Cathedral, and nearly ali 
the bronze-work appertaining to the marble has been cast and 
fitted ; but some portions of this bronze-work have been taken 
back toMr. Steven*s studio for the purpose of being finished off' 
by him. The sculptures comprising the following portions of the 
monument — viz. the effigy of the Duke, the sacrophagus on 
which the effigy is to repose, and the two side groups for the 
upper part of the monument — bare not been much advanced 
since tìie contract was entered into with Mr. Coleman. One of 
the side groups, in two pieces, has been removed from the largo 
model ; one portion of the group is in plaster, and being worked 
upon byMr. Stevens ; the other portion is in day only, stili un- 
finished. The other side group and the effigy of the Duke stili 
remain on the model unfinished. Plaster moulds of the 
sarcophagus and its enrichments have been made, but they stili 
require the work of the sculptor to prepare them for casting. 
Mr. Stevens informs us that his assistants cannot help him in 
preparing the models of the sculptures for casting, and there- 
fore the time that will be required for their completion will 
depend upon Mr. Steven's persone^ labour. Mr. Stevens esti- 
mates that the figure or group upon which he is now working 
will require two months of his labour, and that each of the 
other models will require a like period, making in ali from 
eight to ten months for his own work before the last of the 
models will be ready for casting. Assuming this estimate of the 
time required byMr. Stevens to be approximately correct, and 
assuming thajb the founder will be put into possession of each 
model as it is finished, probably three months will have to be 
added to the above eight or ten months for casting the last 
model, and a further aUowance must be made for fiuishing off" 
and colouring the bronzo sculptures and for placing them onthe 
monument. Having regard to the experience of the past, we 
cannot place much reliance upon Mr. Steven's estimate of time 
for completing the models ; and if the present rate of progress is 
to be maintained, we cannot hold out any hope that the monu- 
ment will be finished by the end of 1874, though at the 8am& 
time, if Mr. Stevens should be able to ezert himself with 
greater effect the work might possìbly be completed at an 
earlier period.** 
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THE TEÀB-BOOK OF FACTS IN SCIENCE AND ABT. 

(From the "Builder^* 1873, p. 254). 

Once more Mr. Timbs embalms for the popnlar eye the 
most recondite fruita of the year's progress in scìence and art 
amongst the adepts, much of which might otherwise not be 
seen or heard of for years, if at ali, by the public. And yet 
Mr. Timbs is not seldom taken to task by hypercritics because 
he is not the author, but only the editor, as a mie, of some of 
his most Tiseful books. But of what worth, compared with this 
volume, would such a hook be, even were it written by the 
hypercritic himself? It is the vpsissiTna verha of men of 
science and of arts which constitute its yalue. 

The interest of the volume is as varied and great as it has 
been any year during the last quarter of a century, or at least 
since the origin of this standard work. 
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DYNAMTTB. (See pp. 38-35). 

Thb Glasgow Herald givea an account of a number of ezpeii- 
menta in 1874 pei^ormed in the woods and fields on the Cadder 
estate of Sir "William Stirling Maxwell, and near the Forth and 
Olyde Canal, on the farm of Mr. John Murdoch, of Hilton. 
, Their object was to show the great utility and advantages of 
this new explosive substance in the clearing of land so as to fit 
it for cultivatioa, and they were intended chìefly for the benefit 
of several gentlemen vho are largely interested in land-cleaxing 
and agricultural operations in Canada. Before proceeding to do 
any blasting work, Mr. Downie performed two or three experi- 
menta for the purpose of illustrating the conditions that must be 
observed in order to do any such work inth dynamite. Haying 
shown that the ordinary method of inducing explosive action in 
gunpowder was not sitfficient to bring about an ezplosion of 
dynamite, Mr. Downie mentioned that the new explosive liad 
this peculiarity — namely, that it would only do its work — that 
of decomposing with explosive action — ^when it was powerfally 
percussed, and that the ordinary method was to explode some 
detonating or other explosive substance in contact with it. 
Specially prepared and extra-powerful percussion-caps are the 
agente used to induce the explosion, and with these it is custo- 
mary to use, especially in water-bleedingrocks and in subaqueoos 
blasting operations, a suitable length of Bickford's fuse, which 
consists of a line or thread of gunpowder, encased in a tube of 
gutta-percha, by means of which the water is effectually excluded 
fromtne gunpowder. One of the caps was tightly squeezed upon 
the end of a piece of fuse, and, the other end of this being 
ìgnited, the whole was thrown upon the ground; in a few 
eeconds, when the fire was conveyed by the gunpowder to the 
fulminating powder in the cap, there was a very sharp ajid 
powerful detonation. 

After performing these preliminary and somewhat elemen- 
tary operations, Mr. Downie tumed his attention to the root- 
stumps of a number of trees that had recently been cut down. 
By means of an anger, a hole about one and a quarter ìnches 
diameter was bored vertically to a depth of 12 or 15 ins. in one 
of the stumps, and when it was found to be quite through the 
wood of the stump it was continued by means of a pinch to a 
dopth of fully 2 fb. Two or three cartridges were put into the 
bore-hole and firmly driven home by means of a wooden ranuner. 
Then a small cartndge called a " primer,'' prepared with a cap- 
tipped fase, was dropped in and rammed home, and the hole was 
tamped or stemmed by filling it to the top with water, care having 
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in this case been taken to put a luting of day round the junction 
of the cap with the rase. The latter was fired, the observers 
betook themselves to a respectful dìstance, and in a brìef space 
of time a great upheaval occurred. The noise of the explosion, 
however, was in a great measure smothered. When the members 
of the party retumed -to the spot they fonnd the stnmp to be 
rent in a most extraordinary manner ; but the general opinion 
was that the bore-hole had been made so deep that the energy 
pf the explosion had spent itself too mnch upon the subsoil and 
too little npon the wood. The stnmp next operated npon was 
bored to a less depth, and the resnlt of the blasting process was 
more eflfective. In either case a few strokes with an axe, by way 
of severing the principal root-members, would be qnite sufficient 
to leave the woody masses in such a condìtion that they could 
easìly be dragged out and lifbed away. It was snggested that 
the operation of piercing with an anger shònld be dispensedwith 
in blasting the next root-stump, so as to do the work with as 
great economy of time as possible. In this instance, therefore, 
the pinch was brought into requisition instead of the anger, and 
by means of it a hole was driven horizontally inwards, between 
two of the principal root-members, to about the centre of the 
stump. The hole was charged and fired in the usuai way, the 
residt being a much greater amoimt of eruptive and disruptive 
action, with a smàller expenditure of time and labour. One or 
two other root-stumps of large size were blasted in the same way, 
and it was dearly demonstrated that, under certain circum- 
stances, dynamite could be employed to more advantage imme- 
diately undemeath rather than in the mass of material to be 
operated upon. The next experiments were with boulder-stones, 
ali of which were of very hard, tough, and compact whinstone. 
The first boulder that was tried was out in " the open." One 
small cartridge, properly prepared, was laid on an inclined face 
of the stone, then covered loosely with a sod, and fired. No 
rupture resulting trom the' shot, another was resorted to, a shal- 
low groove on another part of the boulder being selected for lay- 
ìng on the charge. llie latter was loosely covered, as before, 
and fired, and such persons as had notseen a similar experiment 
previously were grèatly surprised at the destructive efiect of the 
explosion, when the small amount of the charge was considered, 
together with the fact that no bore-hole was driven into the 
boulder. Other two large boulders were next attacked in an 
a<yoining field that was being drained, the stones having been 
met with in digging the drains. The first of them was embedded 
in tolerably firm ground, and on being fired in sitUf without any 
bore-hole, was almost crumbled into dust. Owing to the fact 
that the other boulder was embedded in a deposit of sand, the 
8ma]l charge of dynamite used at first seemed to have spent it- 
self in burying it to a much greater depth in the sand ; but on 
employing a somewhat larger charge, besides being buried stili 
deeper in the sand, the boulder was so thoroughly brokeii that 
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it might veli have been used for road metal, Mr. John Scott, 
of the Glasgow Canadian Land and Trust Company, after seeing 
the ezperìments, said he could use the new blastìng agent with 
great effect and economy in land-clearing operations in Canada. 



CHAKGBS m THB STANDARD OF YALITE. 

The Depnty Master of the Mint, in his annnal Report, 
observes that tne year 1872 was remarkable for the movement, 
occurring in various conntries, towards a reorganisation of 
coinage arrangements, and the adoption of gold as the sole 
standard of vaine. In the United States the laws relating to 
the coinage have been for some time under consideration, and 
Congress has had before it a Bill constituting the gold dollar 
the unit of value, and omitting ali mention of the Silver dollar, 
-which has hitherto held its place in theory as a standard coin. 
This Bill, which became law on the Ist of Aprii, 1873, thns 
abolishes the doublé standard, and places the United States 
among the nations following the example set by this country in 
1816, in the adoption of a single measure of value, and of gold 
as that measure. The coinage of gold in Germany has been 
carried on with energy, and to the value of about 30,000,000^. 
sterling, but the coin has not yetbeen issued for general circula- 
tion, and it was not until the present year that a Bill was 
introduced into the Beichstag establishing gold as the sole 
standard of value, and containing provisions for the demonetiza- 
tion of the silver and the regulation of the bronzo coinage. 
Under this law the seignorage to be levied on the silver token 
coinage — ^viz. 11*111 per cent. — ^will considerably exceed that im- 
posed in England or !Prance, which is about 9 and 7*784 respec- 
tively. The officiai trade accounts of Bremen for 1872 express 
the values for the first time in marks instead of Bremen thalers. 
Bremen claims tobethe'firstGerman State which has introduced 
the new monetary system based upon the mark as a unit on 
the gold standard. The mark is the tenth part of an imperiai 
gold coin, 133J pieces of which are to be coined out of llb. of 
pure gold ; the mark to be divided into 100 pfennings. Com- 
paring the new coin with the old Bremen coin, a 20-mark piece 
is stated as equal to 9 thaler, 210'31 grote, Bremen currency, 
which latter currency has now been abolished, and is taken out 
of circulation. Until the new system shall be in operation in 
ali the German States, the Prussian thaler will serve as a circu- 
lating medium, one thaler being considered equal to three marks. 
In view of the contemplated changes in the German currency, 
the Dutch Government has considered the position of HoUand 
in regard to her single silver standard, and in October a Boyal 
Commission was appointed to inquire into the subjoct. The 
report of this Commission recommended the immediate pro: 
visionai introduction of the doublé standard of gold and silvrji, 
and the provisionai suspension of the coinage of silver stand?^ 



AIPBNDIXé 279 

money. Steps having been now taken for the introduction of 
the single gold standard throughont the German Empire, the 
Dutch Government have suspended the coinage of silver until 
November, 1873, and, should the views expressed by the Boy al 
Commission prevail, will probably abandon the silver standard 
■altogether. In the Scandinavian Kingdoms also steps have been 
taken for the adoption of the gold standard. An International 
Commission, comprising delegates from each of the three 
.Governments of Sweden, Norway, and Denmark, met at Copen- 
hagen last summer to consider the subject, and reported that, 
though anxious to devise some scherno by whìch the three States 
conld join one or other of the greatmonetary systems of Europe, 
apparently insuperable obstacles to such a conrse had led the 
Commission relnctantly to recommend a less comprehensive 
measure, applicable to the three northern kingdoms only. Dele- 
gates from the three countries again met at Stockholm in 
Sovember, and on Decomber 18 a convention was signed, 
declaring that the three kingdoms adopt gold as the basis of a 
common monetary system, silver and other inferior metals serv- 
ing for the subsidiary coinage. The " crown," which is consti- 
tuted the common unit of account, is to be l'248th part of a 
kilogramme of fine gold, and ita vaine, therefore, about 11 s. We 
may add bere that a report made to the Érench National 
Assembly by a Commission last year gave some ìnteresting 
information as to the bronze coinage now in circulation in 
Erance. It appears that the authorised circulation of bronze 
•coins in Erance is equal to no less than 61,500,000f., or 
2,460,000^, Of otir own bronze coin, the total issned for circulation 
in the United Eingdom and the colonies in which the Imperiai 
coinage is current, vras only 1,099,000^. at the end of the year 
1872. 



FOBEIGN MEASUBES AlTD ENGLISH EQUIVALENTS. 

Wb notice that a very useful pamphlet has been recenciy 
f ublished, containìng a serìes of tables for the conversion of 
weights and measures, money, &c., into English or foreign 
^uivalents. There are altogether thirty tables, the first four 
of which are for the reduction of Erench into English money, 
^d vice versa. Tables Nos. 5 to 9 are for the changing of 
Avoirdupois units into kilogrammes, and of kilogrammes into 
tons, hundredweights, quarters, and pounds, and the four foUow- 
ing are for the conversion of measures of length into Erench or 
English equivalents. A similar serìes is compiled for German 
measures, and a third for those in use in Eussia, while an appen- 
diz is added containing tables of decimals of a ton and hundred- 
weight carried to four places of decimals, with others for con- 
Terting kilogrammes into English weights, carried out to a 
^eater degree of precision than those in the body of the 
pamphlet, aìthough the latter are ali exact enough for practical 
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puiposes. The tabìes are ali yery clearly and sìmply arranged^ 
equìvalent TalneB of the money, weight, or measure to he con* 
yerted beìng arranged in vertical colnmns of nnits, tons, 
hundreds, &c., so that the process of conversion becomes simply 
a matter of addition. This little work has been prepared bj 
Mr. John C. Duncan, Secretary of the Atlas Steel and Iron 
Works, Sheffield (John Brown and Co., Limited), especially for- 
the use of their works. 



BTAimABD -WmaHTS ASTD HBA8T7BB8. 

Thb Warden of the Standards states, in his Beport on the 
financial year 1872-73, that no lese than 565 standard weights- 
and measnres were rejected in that year for bad workmanship, 
or as requiring re-adjustment, being 20 per cent., or one in five, 
of the whole nnmber sent for yerification. Attention is drawn 
to the comparatively large number of llb. ayoirdupoia weìghts- 
rejected ; he attrìbutes this not only to a relatively smaller 
amount of error being tolerated, bnt to the llb. weights being 
adjusted by weighing them in a balance fit only for testing- 
larger weights. His attention has been called to the fact that 
the workmen employed in the adjustment of weights and 
measnres are, as a rnle, inferior in education and general intel- 
ligence to men employed in the mannfactnre of other instruments: 
of precision, such as in opticians' or watchmakers' work ; this, 
he thinks, may be attributed to a deficiency in technical know- 
ledge, as, althongh they may be skilled in the pnrely mechanical 
part of their trade, they appear to know little beyond it. In 
point of fact, he says, generally speaking, everything is sacri- 
ficed to the attempt to make weights and measnres as cheap a.s 
possible. Eejectìons for inadmissible errors occor more fre- 
quently with the weights, and for bad workmanship in the 
measnres ; and it happens much more ofben than it onght that 
the same locai standards are rejected as erroneous, not only 
once, bnt twice, and eyen three times or more. In measnres the 
scale of errors allowed is limited to 280 grains weight of water 
ina bushel, 50 ina gallon, 10 in a pint ; 0*01 inch in a yard. In 
ayoirdnpois weights the allowed error is 5 grains in excess or 
2*5 in deficiency in 561b., and 0*25 grains in excess, or 0*125 in 
deficiency in llb. Since the Act of ParUament of 1859 the 
Warden has verified, in the' 14 years, 10,719 standard weights 
and measnres for the first time, besides 174 gas measnres ; and 
21,446 bave been re-verified. Bnt there are in the United 
Kingdom 26 connties and 77 boronghs where the standard 
weights bave not been re-verified within five years, as reqnired 
by law, and 19 connties and 51 boronghs where the standard 
measnres of length and capacity haye not been re-verified within 
the ten years limited for tìiat purpose by law. These numbers^ 
of defanlting places are large, bnt they are snbject to some "cor* 
rection. 
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BUSSIAK WEIGHTS AND MEASTJBES. 

Among the coUection in the old Norman Jewel Tower, Old 
Palace-yard, there are copìes of Eussian standard weights and 
measures^ whìch were sent to this country by the Eussian Go- 
yemment for the International Exhibition of 1862, under the 
charge of the late M. Kupffer, the eminent member of the Im- 
periai Academy of Sciences at St. Petersburg, and were after- 
wards leffc at Uie disposai of the late Mr. James Yates, who in 
1869 presented them to our Standards Department of the 
Board of Trade. There are two standard weights made of iron 
and of spherical form, wìth a knob. The smallest is a Eussian 
funi, or pound, and now weighs, in comparison with our avoir- 
dupoìs standards, 14oz. 7dr. d'2gr., or 6,319*85 grains. The' 
larger weight is a 'pud of 40 Eussian pounds ; it weighs 36lb. 
loz. 12dr. 6gr. avoirdupois, one fortieth part of which is equal to- 
6,319*26 grains. The Eussian standard pound is stated by M. 
Kupffer to be equal to 0*90283 avoirdupois pounds, or 6,319*81 
grains. Itis divided into 96 sol, and each sol into 96 doli. The- 
dola is found to be equal to 0*68573 troy grains, and 8399*742 
doli are equal to a standard troy pound. There are also in the 
collection four standard measures of capacity, ali well con- 
structed of brass and of cylindrìcal form. No. 1 appears to be 
a tchetverik, the Eussian unit of capacity for dry measure, the 
legai contents of which are 64 Eussian pounds of water at 62° F. 
weighed in a Tacuum, or a capacity of 1,601*22 cubie inches.. 
Its diameter is 11^ inches, and depth 15 5-16 inches. Its con- 
tents of distilled water are found equal to 405,270 grains when 
weighed at the temperature of 62 degrees F., and the baro- 
meter at 30 inches, or a computed capacity of 1605*3 cubie 
inches. No. 2 appears to be a vedrò , the Eussian unit of 
capacity for liquid measure, which ought to contain 30 Eussian 
pounds of water at 62 deg. F. weighed in a vacuimi, or a 
capacity of 750*57 cubie inches. Our copy of this 'standard 
measure wìll contain water weighing 189,388 grains, showing a 
computed capacity of 750*18 cubie inches. Its diameter ìs 9^ 
inches, and depth 9 15-16 inches. No. 3 appears to be a chtcf, 
a customary measure, the eighth part of the vedro^ with a le^ 
capacity' of 93*82 cubie inches ; the actual capacity is found to 
be 93*74 cubie inches. No. 4 appears to be a crouchka^ one of 
the legai decimai measures, equal to one tenth of a vedro\, or- 
containing 75*057 cubie inches ; the actual capacity is found to 
be 75*087 cubie inches. There is also a copy of the archine, 
which is practically the Eussian standard of length. This is a 
fiat brass slip 25f . long, 4in. broad, and about ^in. thick, a single 
Bcrew in the middle secunng it in a groove of a brass bar of the 
same length. A scale engraved on &e slip dìvides the archine 
by lìnes into 16 verchoca, and thefoot into 12 inches. Acareful 
comparison with our bronze standard yard gives the length of 
the archine at 67 deg. F., 27*99999116 Imperiai inches, and of" 
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the foot 11*00939514 Impenal inches. The Bussian standard 
of length is derived from the British standard yaid. By a 
Ukase of Peter the Great the sagène of 7 English feet ^Fas 
establìshed as the legai standard of length. The archine^ the 
third part of the aagène^ is eqnal to 28 £nglish inches, and the 
Kussian foot is the same as the British, or 12 inches of the Im- 
periai standard yard of 36 inches. It will be seen from the above 
measurements that onr two copies of the Kussian standards of 
length are yery accurate measures. 



THB -WHirWOBTH SCHOLABSHIPS. 

Thb foUowing Memorandum on the Whitworth Scholarships, 
prepared by Sir Joseph Whitworth, has been approved by the 
Loids of the Committee of Council on Education, South Ken- 
sington: — 1. The experience of the past competitìons for my 
Scholarships has proved to me the necef^ity of establishing niles 
which shall insure that the holders of Scholarships shall devote 
themselves to the studies and practice necessary for mechanical 
engineering, during the tenure of the Scholarships. 2. To efiect 
this, I propose to the Lords of the Committee of Council on 
Education that as soon as possible, i.e. in the competition of 
1875, every candidate for a Scholarship shall produce a ceitifi* 
cate that he has worked in a mechanical engineer's shop, or in 
the drawing office of a mechanical engineer's shop, for two years 
consecutively. In 1874, six months' consecutive work only in 
the engineer's shop will be required. The candidate must be 
under 22 years of age. 3. The candidate for the Scholarship 
-will be examined in the appointed sciences; in smith's wor^ 
turning, fìling, and fitting, pattern making, and moulding, as 
already established, and the same marks will be awarded as at 
present. 4. In 1875, and the foUowing years, each holder of a 
Scholarship appointed under these new rules will be required to 
produce satisfeiictory eyidence at the termination of every year 
that he has made proper advances in the sciences and practice 
of mechanical engineering, by coming up for an ezamination 
similar to that which is prescribed for the competition both in 
theory and practice. 5. The Scholarships may be heldfor three 
years, but may be withdrawn at the end of each year if the 
scholar has not made satisfactory progress. 6. The number of 
Scholarships in the competition of 1874 will be reduced from 
ten to six. Each Scholarship will be of a fixed annual value of 
100^., together with an additional sum determined by the resulta 
of the progress made in the preceding year. 7* At the end of 
each year's tenure of the Scholarship, the scholars appointed 
under these new rules will, as before stated, be examined in 
theory and in practice in the same manner as in the competition 
for the Scholarships. On the results of this examination the 
foUowing payments, in addition to the 100^. before mentioned, 
^ill be made among each year's set or batch of scholars. To 
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the scholar who does best in the examìnation, 100/.; to the 
second, 60/. ; to the thìrd, 50/. ; to the fourth, 40/. ; to the fifth, 
30/. ; and to the sìxth, 20/. ; provided that each scholar has made 
fiuch a progress as is satìsfaictory to the Department of Science 
and Art, which will determine if the sum named, or any other 
fium, shall be awarded. 8. At the expiration of the three years' 
tennre of the Scholarships under these new regulations, a fiirther 
fium of 300/. wiU be a^varded in sums of 200/. and 100/. to the 
two scholars of each year's set or batch who haye done best 
during their tenure of Scholarship. In this way it will be 
possible for the best of the scholars at the end of his period of 
tenure of the Scholarship to have obtained 800/., and the others 
in proportion. 9. The prizes under division Ì wiU be awarded 
according to the total number of marks obtaindl by the stu4ents 
in practice and theory in the examination alt the end of the 
year. The prizes under division 8 will be awarded by adding 
together the marks obtained by the students at the end of each 
of the three years. 

The foUowing Minute has been passed by the Lords of the 
Oommittee of Her Majesty's Most Honourable Privy Oouncil on 
Education : — " Eead and approved, the foUowing memorandum 
on the Whitworth Scholarships, prepared by Sir Joseph AVhit- 
worth. ' The Whitworth Scholarships. — ^I wish that candidates 
for my Scholarships in 1874, who owing to the shortness of the 
notice may not have been able to be in a mechanical shop for 
£ix months before the competition takes place, should be aUowed 
to compete ; but that, if successful, their Scholarship should not 
begìn until they have worked six months in a mechanical shop. 
I think the same privilege should be accorded to candidates in 
1875, who have not served eighteen months in a mechanical 
fihop, the Scholarship not beginning until this period is com- 
pleted.'" 



THE ZODIACAL LIGHT. 

(By a Correspondent of " Nature.") 

It is a matter for regret that with the magnificent oppor- 
tunities of investigating the character of the Zodiacal Light 
afibrded to Maxwell Hall by his elevated position in Jamaica, he 
does not seem to have brought the powers of either the spectro- 
60ope or polarìscope to bear on it. 

I think the full importance of the inquiry is hardly appreciated 
by many. Taking the generally accepted theory of the light — 
that of a lens-shaped disc of luminous matter, with the sun for 
its centre and a diameter exceeding that of the earth's orbit — its 
matter, lying as it does in the piane of the elliptic, actually con- 
nectsuswith the sun, and may bethe medium through which the 
fiolar magnetic forces act upon our own. 

The intimate connection between solar outbursts, auroras, and 
terrestrial magnetism is an estabhshed fact. 
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To the aurora, the zodiacal light is by inany conceived to be 
nearly allied, and I do not think the evìdence hìtherto addnced 
against this theory is at àU coDclusive. The remarkable wave of 
light Been by Marwell Hall is strongly in favour of it ; and 
thoogh spectroscopìc observations seem to point the other way, 
they are as yet so scanty in number that it would be as nnfedr to 
aigue from them the want of connection between the two phe- 
nomena, as it would be to assert that the pianeta haye no Tolcanic 
fires of their own becanse they only give us a reflected solar 
spectnun. 

Assume the zodiacal light to consist of solid particles of 
matter — planet dust — shining by refiected light, and it is not 
difficnlt to imagine the aurora playing amongst these tiny worlds» 
each of which might bave its own small magnetic system, swayed 
like onr own by the master magnet, the sun. 

So far as my own ezperience goes I can see no objections ta 
this assumption. Though I bave seen the light very brilliant in 
both its branches, I bave never yet found it to haye a deàded 
outline. Nor bave I been able to trace it either east or west to 
1 80° from the sun. Granting that this can be done, howeyer, the 
apparent yanishing point of the earth's shadow lies comparatiyely 
near us, and far within this again is the point at which the shadoyr 
would subtend only a degree or two of are, and at which it would 
be yery hard to discern mid the feeble light of this portion of the 
zodiacal light ; so that a slight extension of the diameter of the 
disc would remoye anyobjection that might beraised under this 
head. 

Imagine one of Satum's moons reyolying in an orbit within 
bis belts, and fairly embedded in the matter, which, for the sake 
of the argument, we must assume to be illuminated by the 
planet. To inhabitants of that satellite each night would bring 
a phenomenon closely resembling our zodiacal light, only far 
more brilliant. At midnight two cones of light would taper 
upwards east and west, and meet oyerhead. The brightest por- 
tion of each cene would be that along the axis and nearest the 
horizon. Towards the summit and on the borders, where the 
line of sight would lie through less depths of matter, the light 
would gradually fede away, but from the satellite being embedded 
in the belt, the entire sky would be more or less luminous. 

Has it not been noticed on our earth that when the zodiacal 
light has been seen unusually bright a "phosphorescence'' of the 
sky was erery where visible ? May this not arise from our solar 
belt in a somewhat similar manner? 

Fiom my personal obseryations I see no reason to giye a len- 
ticular form to the disc. Farallel faces would afibrd a per- 
spectiye such as the zodiacal light appears to me. 

I would urge obseryers who may be fortunately situated not 
to neglect opportunities. So far as I am able I shall do my best 
to aid the work of inquiry, and with the powerful ìnstruments 
that Browning is forwarding me, placed at an eleyation of more 
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ihan 6,000 ft., under the clear skies of our Indian winter, I 
trust 1 shall be able to add something to our knowledge of the 
zodìacal light. 

I should feel much indejbted to any of your readers who 
would ìnfonu me whìch is the best adapted polarìscope for such 
researches, and -whose (amongst makers) speciality such instru- 
ments are. 



MAITDFACTUBB OF SHEBBY. 

Db. Hassall, in a letter to the editor of The Times, says : — 
**A short time since a veiy interesting and important corre- 
spondence appeared in The Times relative to the question of the 
purity of the sherries cousumed in this country. One of your 
correspondents in particular, Dr. Thudichum, made the state- 
ment that ali sherries as imported were plastered — that is to 
isay, that the must or juice of the grape, prior to fermentation, 
"was dusted over with plaster of Paris or sulphate of lime, 
whereby the tartarate of potash of the wine was removed, 
sulphate of potash being formed and retained in-its place, a salt 
òf a somewhat bitter taste and possessing the properties of an 
aperient. Dr. Thudichum further stated, that the quantities of 
this salt found in sherry varied from 31b. to 141b. per butt of 
108 gallons, equal to from 36*1 to 169*2 grains per bottle of 
one-sixth of a gallon. "With a view to test this statement, as 
well as to determine the question of the purity in other respects 
of the sherries sold in this country, I bave subjected 19 samples 
to fall quantitative chemical analysis, with the resulta which, 
with your permission, I will now proceed to record in as brief a 
manner as possìble. Of these 19 samples eight were of the 
highest quality procurable, and their analysis was undertaken 
with a view to arrive at certain standards by which the other 
samples, purchased in the ordinary way from wine-merchants, 
restaurant proprietors, and publicans, might be compared. The 
results arrived at were as foUows : — 

" 1. That the whole of the wines, without exception, were 
fortified with extraneous spirìt to a large extent. . This spirit, 
doubtlesB, in. nearly ali cases, and probably in every case, is 
derived either from com, beetroot, or potato, and not from the 
grape ; while the average amount of proof spirit famished by 
the must from which sherries are made at Xeres, according to 
the best authorìties, is about 19 per cent., the lowest quantity 
found by me was 29*723, and the highest 41*294, the mean of 
ali being 36*477 per cent. In fact, the quantity of spirit added 
falls not very short of that actually fumished by the fermenta* 
tion of the grape juice itself. 

" 2. That 17 of the 19 samples were decidedly plastered. The 
quantity of sulphate of potash found in the wines, after deduct- 
ing three grains per bottle — this being the utmost amount over 
met with in naturai sherry — ranged from 15*0 to 51*6 grains 
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per botile. These quantities gire 90*0 grains as the lowesb, and 
309*6 grains as the highest, amount per gallon, It will be seeiiy 
therefore, that these analyses bear out the statement of Dr. 
Thudichum — ^that ali the sherrìes imported into this country 
are plastered — that is to say, the must is dusted over witìft 
sulphate of lime ; in addition to which it is also impregnated 
with the fumes of buming sulphnr', whereby a stili forther 
quantity of sulphuric acid is introduoed into the wine. Dr. 
Thudichum gives the quantity of sulphate of potash oontained in 
sherrìes asvarying from 36*1 to 169*2 grains per bottle of one- 
sixth of a gallon. It will be seen that my highest quantity 
amounts to 61*6 per bottle, or 309*6 grains per gàlon, equa! ta 
about three-quarters of an ounce ; the quantity of sulphate of 
potash therefore met with in these analyses is much below the 
larger amount given by Dr. Thudichum — ^namely, nearly 2|- 
ounces. 

<* 3. That, in addition to the fortifying and plasterìng, five of 
the vines oontained considerable amounts of cane sugar, the 
presence of which a£R}rds, of course, clear eridence of adultera-» 
tion. 

*' 4. That two of the sherrìes — ^those denominated * Hambro ' 
sherrìes — contained very little wine at ali, but consisted chiefly 
of spirìts, sugar, and water, flavoured ; in fact, these mixtures 
could hardly be said to bave any claim to be regarded as -wincB 
at ali. 

** It will thus be seen that, notwithstanding that eight of the 
samples were of the highest quality obtainable in this country, 
not one of the 19 wines can be regarded as the pure and naturai 
product of the grape alone. 

*' The analyses upon which the above results bave been based 
will be found fuUy recorded in the number of Food, WaUr, and 
Air for March, 1874." 



THE STAMBSB TWINS. 

Trb PhUaddphia Medicai Times contained an account of 
the last illness and death of the Siamese Twins, and also a 
Beport made to the Philadelphia College of Physicians by Dr« 
Pancoast and Dr. Alien, of the results of the post mortem ex- 
amination which determined the ezact nature of the connecting* 
band. 

It will be remembered by those who saw the twins durìng 
their late visit to this country, that Chang, the left-hand brother, 
was smaller and more feeble than Eng. These names are said 
to bethe Siamese words for "left"and "rìght" respectively. 
Ghang, moreover, had of late years become a drunkard, and 
8u£fered under the infirmity of a morose and irrìtable temper. 
Notwithstanding that Eng is said to bave been of an amiable 
disposition, quarrels between the brothers were very frequent, 
and sometimes led to blows. On one occasion a quaxrel led to 
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an appearance before a magistrate, and the question of separa- 
tion was then seriously dìscussed, Eng saying that Chang yr&B 
so bad that he could not remaìn connected wìth hìm. 

For many years they lived with their wives and families in 
the sanie house; but for some time past they had separate 
establishments, about a mile and a half apart ; and they came 
to an agreement that each, in rotation, shonld be master of the 
other's movements for a period of three days. On Thursday, 
January 15, 1874, Changs three days of dictatorship expired, 
and althongh he was at the time suffering from cough and difii- 
culty of breathing, and had been advised by Dr. Hollingsworth, 
his medicai attendant, not to go out, the brothers departed as 
nsiial to Eng^s house in order to spend his three days Jbhere. 
They made the joumey in an open.-waggon dnring intensely cold 
weather. On the foUowìng moming Chang declared himself 
better, but said that in the night he hiad suffered from increased 
pain in the chest, with so much distress that he thought he 
should bave died. On that (Friday) night, after retiring to rest, 
the twins got up and sat by the fire, Chang declaring that he 
could not breathe while lying down. After a time they went to 
bed again, and when attention was called to them on Saturday 
moming, January 17, Eng woke up from sleep to find Chang 
already dead and cold. Eng became greatly alarmed and agi- 
tated, and, after an hour or two of eztreme distress, passed into 
a state of stupor, in which he shortly breathed his last. Both 
were dead before Dr. Hollingsworth arriyed. 

There seems to bave been no assignable cause, other than 
alarm or shock, why Eng should so soon haye followed his 
brother. He was in good health, and the slight community of 
cìiculation that has been shown to exist between the two left 
them quite independent of each other in ali vital relations. 
When Chang was ìntoxicated, Eng was in no way affected, and 
he had no participation in Chang^s maladies. On their return 
Toyage from Europe three years ^, Chang had a paralytic 
stroke, from which he had'only partiallyrecovered, but Eng had 
no share eìther in the illness or in the improvement. Chang 
haying been found cold, ìt is plain that Eng must haye slept 
soundly for some time after his brother^s death, and that it was 
only his knowledge of the event which produced any eyil con- 
sequences. 

When the twins were in England a very carefìil ezamination 
of the band, with a view to the possibifity of severance, was 
made by Sir William Fergusson and other surgeons. It was 
manìfest that, in the upper part of the band, the terminal cartil- 
ages of the two breast bones were firmly unìted ; and below this 
cartilaginous union it seemed probable that there was a direct 
communication between the two abdominal cayities. as, when 
either twin coughed, the impulse was carried oyer beyond the 
middle line. On this ground mainly, and also on account of the 
ago and general health of the twins, it was felt that an operation 
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for Beparating them would ìnrolye risks whìch it Beemeèi haidlj 
jufitifiable to incur. 

Ab soon as the intelligence of the death reached Fhiladelphia, 
a meeting of some of the leading medicai men of the cìt j was 
conyened, and Drs. Fancoast and Alien weie depnted to go to 
the residence of the late twins and to endeayonr to obtain per- 
mission to make a post mortem ezamination. After some é&fà- 
■ culty they carried their point, and were eyen allowed to bring 
the bodies to Philadelpluato be embalmed there ; but they were 
placed under restrìctions, -with regard to the sitoation and 
extent of their incisions, which rendered their task one of oon- 
8id«rable difficulty. Notwithstanding this, they seem to hare 
determined nearly ali the questions which could be raised npon 
any point of actaal structure, 

Beneath its skin and subcntaneous fat the band was fonnd to 
contain, at its upper part, as had been made out during life, a 
dose junction of the cartilagìnous terminatiops of thetwo breast 
bones, with complete continuity of their substance. At its lower 
part it contained three closed pouches or diyerticula, comparable 
to gloye-fingers. Of these the ilpper and lower were continnous 
with the abdominal cayity of Ohang, and passed across the band 
to terminate in closed rounded extremities on the side nearast to 
Eng. The third pouch was continnous with the abdominal 
cayity of Eng, and passed across the band to terminate in a 
■closed extremity on the side nearest to Chang. There was thus 
no communìcatìon between the two abdominal cayities, and there 
was a simple explanation of the conyeyam» of the cough impulse 
which had caused the existence of sudi a communication to be 
surmised. From each body the liyer projected somewhatinto 
the band, below the cartilage and aboye or between the abdo- 
minal pouches ; and the two liyers were united by a poition of 
connectiye tissue» carrying small blood-yessels. This, besides 
the skin continuity and the junction of the cartilages, seems to 
haye been the only direct union between the two, and to haye 
been small and unimportant in its character ; but Drs. Fancoast 
and Alien surmise that it was originally an absolute continuila 
of liyer tissue, which has since undergone contraction and 
alteration. At the time when the Eeport' was^ presented, the 
yiscera of the chest and abdomen in Uie two bodies had not 
been examined ; but no alteration in their ordinary position and 
jelations was anticipated. 



THE END. 
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A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
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*»* In accumulating information for this volume^ the Author has 
been very liberally assisted by sever al professional frietids^ who hdve 
tnade this department of ettgineering their special study. Ile has thus 
been in a position to prepare a work which, within the limits of a 
single volume, will supply the reader with the most complete and 
reliable information upon ali subjects, theoretical and prctctical, con'- 
nected with water supply, Through the kindness of Messrs. Ander» 
son, Bateman, Hawksley, Homersham, Bcddwin Latham, Lawson^ 
Milne, Quich, Rawlinson, Simpson, and others, several works, con- 
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stant and Intermittent Supply. — Suggestions for preparing Plans, &c. &c., toeether 
with a Descrìption of the numerous Works illustrated, viz : — Aberdeen, Bideford, 
Cockermouthy Dublin, Glasgow, Loch Katrine, Liverpool, Manchester, Rotherham, 
Sunderland, and several others ; with copies of the Contract, Drawings and Specifi« 
cation in each case. 
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and W. H. Barlow, CE. 

Undei::ground Railway 34 to 36 Mr. John Fowler, CE. 
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of eaasi^les he has bere hromgfat before the profcssios aad tì» public.**— -Pnwtót»/ 
Mechamcs Journal, 



WORKS PUBUSHED BY LOCKWOOD & CO. 



Humòer^s Modem Engineering^. Third Series. 

A RECORD of the PROGRESS o£ MODERN ENGINEER- 
ING, 1865. Imp. 4to, witìi 40 Doublé Plates, diawn to a large 
scale, and Photographic Portraitof J. R. M'Clean, Esq., late Pre- 
sident of the Institotion of Civìl Engineers. Piìce 3/. 34; half 



morocco. 



List ofPlaUs and Dtagrams. 



MAIN DRAINAGE, METROPOLIS. 

NoKTH Side. 

Mu> showing Interception of S«wers. 
Middle Level Sewer. Sewer under Re- 

l^ent's Canal. 
Middle Level Sewtr, Junction with Fleet 

Ditch. 

Bridge over River LeC 



Oufiall Sewer. 

Ekvatìon. 
Outfall Sswer. 

Details. 
Outfall Sewer. 

Details. 
Outfall Sewer. 



Bridge over River Lea. 
Bti4ge over River Lea. 



Bridee over Marsh Lane, 

Nortfa Woolwich Railway, and Bow and 

Barkine Railway Junction. 
Outfall Sewer. bridge over Bow and 

Barkinz Railway. Elevation. 
Outfall Sewer. Bridge over Bow and 

Barkin^ Railway. Details. 
Outfall Sewer. Bridge over Bow and 

Barking Railway. Details. 
Outfall Sewer. Bridge over E^t London 

Waterworks' Feeder. Elevation. 
Outfall Sewer. Bridge over East London 

Waterworks* Feeder. Details. 
Outfall Sewer. Reservoir. Pian. 
Ont&ll Sewer. Reservoir. Sectbn. 
Out&ll Sewer. TumblingBayandOutlet. 
Outfidl Sewer. Penstoclu. 

South Sidb. 

Outfall Sewer. Bermondsey Branch. 

Outfall Sewer. Bermondsey Branch. 
Outfall Sewer. Reservoir and Outlet 
Pian. 



MAIN DRAINAGE, METROPOLIS, 

Outfall Sewer. Reservoir and OttdeC 

Details. 
Outfall Sewer. Reservoir and OuHet. 

Details. 
Outfall Sewec Reservoir and Outlet 

Details. 
Outfall Sewer. Filth Hoist. 
Sections of Sewers (North and South 

Sides). 

THAME6 EMBANKMENT. 

Section of River WalL 
Steam-boat Pier, Westminster. Elevation 
Steam-boat Pier, Westminster. Details. 
Landing Stairs between Charing Cross 

and Waterloo Bridges. 
York Gate. Front Elevation. 
York Gate. Side Elevation and Detub. 
Overflow and Oatlet at Savoy Street Sewer. 

Details. 
Overflow and Outletat Savoy Street Sewer. 

Penstock. 
Ovo^o w and Outlet at Savoy Street Sewer. 

Penstock. 
Steam-boat Pier, Waterloo Bridge. Eleva- 
tion. 
Steam-boat Pier, Waterloo Bridge. De- 

Uils. 
Steam-boat Pier, Waterloo Bridge. De- 

Uils. 
Junction of Sewers. Plans and Sections. 
Gullies. Plans and Sections. 
RoUing Stock. 
Granite and Iron Forts. 



With copious Descrìptive Letterpress, Specifications, &c. 



Opinions of the Press, 

" Mr. Humber's works— «spedally bis annual ' Record,' with which so many of our 
readers are now familiar— fili a void occupied by no other branch of literature. • • . • 
The drawings bave a constantly increasing value, and whoever desu-es to possess clear 
representations of the two great works carried out by oiu" Metropolitan Board wìll 
obtain Mr. Humber's last smyaiR.'' ^Engineering, 

" No engineer, architect, or contractor should fail to preserve these records of works 
which, for magnitudo, bave not their parallel in the present day," no student in the 
profession but should carefully study the details of these great works, which he may be 
one day odled upon to imitate." — Mechanids Mmgazine, 

"A werk highly creditable to the industry of its author The volume is quite 

an encyclqpa»dia for the study of the student who desues to master the subject of 
municipal drainage on its sode of greatest devdopment."— /*nwr/*c«/ Mechanics. 
JounuU, 



4 WORKS PUBLISHED BY LOCKWOOD & CO. 

Humber^s Modem Engineering. Fourth Sertes. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Doublé Plates, drawn to a Uuge 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Instìttttion of Civil Engineen. Price 3/. 3x, half-morocco. 

Lùt o/the Plates and Diagrams, 

NANE AND DBSCRIPTION. PLATBS. KAMB OP BNGINEER. 

Abbey Mills Pumpmg Station, Maio Dralnage, 

Metropolis.. x to 4 Mr. Bazaleette, CE. 

Barrow Docks 5 to 9 Messrs. MA^eaa & Stillmaii, 

Manquis Viaduct, Santiago and Valparaiso [CE. 

Raflway xo» xx Mr. W. Loyd, CE. 

Adams' Locomotive, St Helen's Canal Railw. xa, X3 Mr. H. Cross, CE. 
Cannon Street Sution Roof, Charing Cross 

Railway 14 to x6 Mr. J. Hawkshaw, CE. 

Read Brìdjse over the River Moka. >7, 18 Mr. H. Wakefield, CE. 

Tel^^phic Apparatus for Mesopotamia .... 19 Mr. Siemens, C E 

Viaduct over the River Wye, Midland Railw. 90 to »a Mr. W. H. Barlow, CE. 

St. Germans Viaduct. Comwail Railway .... 93, 04 Mr. Bnmel, CE. 

Wrought-Iron Cylinder for Diving Bell as Mr. J. Coode, C E. 

Millwall Docks a6 to 31 Messrs. J. Fowler, CE., and 

WUliam Wilson, CE. 

Milroy's Patent Excavator 3a Mr. Mihroy, C E. 

Metropolitan Distrìct Railway 33 to 38 Mr. J. Fowler, £ngixieer-in<* 

Ouef. and Mr. T. M. 
Johnson, CE. 
Harbours, Ports, and Breakwaters A to e ' 

The Letterpress comprises^^ 

A concludiug article on Harbours, Ports, and Breakwaters, wàth 
Illiistrations and detailed descrìptions of the Breakwater at Cher- 
bourg, and other important modem works ; an article on the 
Telegraph Lines of Mesopotamia ; a full descrìptìon of the Wrought- 
iron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of working it ; full descrìption of the 
Millwall Docks ; &c., &c., && 



Opinions o/the Press, 

" Mr. Humber's * Record of Modem Engineering ' is a work of pecoliar value, as 
wèD to those who design as to those who study the art of engineering construction. 
It embodies a vast amowit of practical information in the form of full descrìptions and 
working drawings of ali the most recent and noteworthy «igineering works. Tlie 
plates are excellently lithographed, and the present volume of the * Record ' is not a 
whit behind its ipctàiactssoxs"—MechaHÌc^ Magazùte. 

*' We gladly welcome another year's issue of this valuable pubUcation from the able 
pen of M r. Humber. The accuracy and general excellence of this work are wcA 
Known, while its usefulness in giving the measurements and details of some of the 
latest examples of engineering, as carried out by the most eminent men in the profes- 
sion, cannot be too highly prìzed." — Artùan. 

" The volume forms a valuable companion to those which bave preceded it, and 
cannot fail to prove a most important addition to every engineering library." — Minùig 

** No ose of Mr. Humbei's volumes was bad : ali were worth Aeir cost, from the 
mass of plates from well-executed drawings which thcy contained. In this respect, 
perhaps, this last volume is the most valuaUe that the auUior hai produced."— J^mc* 
iical Mechanici' journal. 



WORKS PUBLISHED BY LOCKWOOD & CO. 



Humbcf^s Great Work on Bridge ConstrticHoìu 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE ♦CONSTRUCTION, including 
Iron Foundations. In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst C. E., and M. Inst 
M. E. Third Edition, revised and much improved, with 115 Doublé 
Plates (20 of which now first appear in this edition), and numerous 
additions to the Text. In 2 vols. imp. 4to., price 6/. xds, bd, half- 
bound in morocco. 

** A very valuable contrìbution to the standard hterature of civil engineerìnr. In 
addition to elevations, plans, and sections, larve scale details are given, wlùch Tcrv 
much enhance the instructive worth of these ulustrations. No engineer would wil- 
lingly be without so valuatile a fund of information." — Civil Engiiieer and A rchitecfs 
youmal. 

^ ** The First or Theoretical Part contains mathematical investigations of the prin- 
ciples involved in the varìous Ifiorms now adopted in bridge construction. These 
investigations are exceedinely complete, having evidently been very carefuUy con- 
sidered and worked out to the utmost extent that can be desired by the practical man. 
llie tables are of a very useful character, containing the results of the most recent 
experiments, and amongst them are some valuable tables of the weight and cost of 
cast and wrought-iron structures actually erected. The volume of text is amply illus» 
trated bv numerous woodcuts, plates, and diagrams : and the plates in the secònd 
volume do great credit to both drauehtsmen and engravers. In conclusion, we have 
great pleasure in cordially recommending this work to our readers.*'-y-ylr^»/>». 

'* Mr. Humber's stately volumes lately issued— in which the most important bridges 
erected duzing the last five years, under the direction of the late Mr. Brunel, Sir W. 
Cubitt, Mr. Hawkshaw, Mr. Page, Mr. Fowlcr, Mr. Hemans, and others among our 
most eminent engineers, are drawn and specified in great detail." — Engituer. 

Wealés Engineer s Pocket-Book. 

THE ENGINEER'S, ARCHITECT'S, and CONTRACTOR'S 
POCKET-BOOK (Lockwood & Co.'s; formerly Weale's). 
Published Annually. In roan tuck, gilt edges, with io Copper- 
Plates and numerous Woodcuts. Price 6j. 
" A vast amount of really valuable matter condensed into the small dimen- 

sions of a hook which b, in reality, what it professes to be — a pocket-book 

We cordially recoromend the hook to the notice of the managers of coal and other 
mines ; to them it wiH prove a handy hook of refcrence on a variety of subjects more 
or less intimately connected with theu: profession." — Colliery Guardian. 

** Every branch of engineering is treated of, and facts, figures, and data of every 
kind abound." — Mechanics* Mag. 

" It contains a laree amount of information peculiarly valuable to those for whose 
use it is compiled. We cordially commend it to the engineering and architectuial 
professions generally." — Mining Journal. 

Iran Bridges^ Girders, Roofs, &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER 
WORKS ; showing the Principles upon which such Structures are 
Designed, and their Practical Application. Especially arranged for 
the use of Students and Practical Mechanics, ali Mathematical Fof- 
mulae and Symbols being excluded. By Francis Campin, CE. 
With numerous Diagrams. i2mo., cloth boards, 3^. 

\Recently published, 
** For numbers of young engineers the hook is just the cheap, handy, first guide 
thev want." — Middlesborough Weekly News. 

* Invaluable to those who have not been educated in mathematics."— C<7///Vr> 
Guardian. 

Remarkably accurate and well written." — Artizan, 
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6 WORKS PUBLISHED BY LOCKWOOD & CO. 

Barlow on the Strength of Materials^ enlargecL 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rulcs for ap|5lication in Architecture, the Constmctìon of 
Suspension Brìdges, Railways, &c ; uid an Appendix on the 
Power of Locomotive Engines, and the effect of Indined Flanes 
and Gradients. By PsTSR Barumv, F.R.S. A New Edition, 
rerised by hìs Sons, P. W. Barlow, F.R.S., and W. H. Barlow, 
F.R.S., to wbich are added Experiments by Hodgkinson, Fair- 
BAIRN, and KiRKALDY ; an Essay (with Illustrations) on the eifect 
produced by passing Weights over Elasdc Bars, by the Rev. 
Robert Willis, M.A«, F«R.S. And Fonnula for Calculatiiig 
Girders, &c. The whole arranged and edited by W. Humber, 
Assoc Inst. CE., Authorof ** A Complete and Practical Treatise 
on Cast and Wrought-Iron Bridge Construction,'* &c &c Demy 
8vo, 400 pp., with 19 laige Plates, an^ numerous woodcuts, price 
l&r. cloth. 

*' Althouffh issued as the gixth edition» the volume under conaideratìoii is woithy of 
beiag renrded, for ali practical purpoBet, as an entirely new work . . . the lìoaJc 
is undoubtedly worthy of the highest commendation." — Minitig yotmal. 

'* An increaaed value has been gjven to this very valuable work by the addition of 
a lai^ amount of informatMn, whicK cannot prove otherwise than lùgUy useiul to 

those who require to contult it The anraagement and àituir of this 

mass of infomiation has been undertaken by Mr. Humber, who has most ably fulfiUed a 
task requiring special care and abtlity to render it a success.** — Méckanic^ Magasiméi. 

** The best hook on the subject which has yet appeared. .... We-kiMW of 
no work that so completdy fulfils its vàsàon,**—£figÌùà Mmìomìc. 

" There is not a pupil in an engineering school, an apprentice in an engineer's or 
architect's office, or a competent cleck of works, who will not recogoise in the scientific 
volume newly given to drculation, an old and valued friend." — Buiiding News. 

** The standard treatise upon this particular subject" — Engineer. 

StrainSy Formula àfDzagramsforCalculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH \ consisting of Fonnulseand Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By William 
Humber, Assoc. Inst CE., &c. Fcap. 8vo, with nearly 100 
Woodcuts and 3 Plates, price 7j. 6</. clotlu 

'*The arrangement of the matter in this little volume isas convenient as it well 
cottld he. .... The system of ^ ediployìng diagrams as a substitute for oomphax 
computations is one justly coming into £p-eat favour, and in that respect Mr. Humber's 
volume is fuUy up to the times." — Engineering. 
** The formulse are neatly expres&ed, and the diagrams good." — Atheneeutn, 
"We heariily commend this really hamfy hook t» omi engineer and architect 
naA.acs.**^English Mechanic, 

Mechanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING : comprising Metalluigy, Moulding, Casting, Foigìng, 
Tools, Workshop Machinery, Mechanical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and Iron Ore, and Glossary of Terms. By Francis 
Campin, ce. lUustrated with 91 Woodcuts and 28 Plates of 
Slotting, Shaping, Drilling, Punching, Shearing, and Riveting 
Machines — Blast, Refìning, and Reverberatory Fumaces — ^Steam 
Engines, Govemors, Boilers, LocomotiTes, &c Svo, cloth, X2J. 



WORKS PUBUSHED BY LOCKWOOI> & CO. 



Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK ; 

with Practical Remarks or Iron Cobslruction» By F. W. SU£ILDS, 

M. InsU CE. Secoad Edition, with 5 plates. RoyalSvo, 5f» doth. 

CoMTBNTS. — Introductory Remark»; Beams Loadcd ak Centre ; Beams Loaded at 

tmequal distances between sajmorts ; Beuns unifonniy Lcaded ; Gtrders wttfa triangu- 

lar bcaciii^ Loadedat centre ; i>UtOy Loaded ac anequal distances between sapports ; 

Ditto, uBiformIy Loaded ; Calculation of the Strainat on Girders with triangolar 

Basings ; Cantilevers ; Continuous Girders ; Lattice Girdeis ; Gìrder& with Vertical 

Struts and Diagonal Tics ; Calculation of the Strains on Ditto ; Bow and String 

Gwdsr» ; Girders of a fonn not betangiag to any regular figure ; Piate Girders ; Ap- 

portk>nment& oi MaU:eriaI to Strain ; Comparìson of difierent Girders ; Propoxtion of 

liength to Depth of Girders ; Character of the Work ; Tron Roofs. 

ConstructioH of Iran BeamSy PillarSy afe. 

IRON AND HEAT, Exhibitìng the Principles concemed in the 
Constntctkm of Iron Beams, Pillars, and Bridge Crinlers, and the 
Actionr of Heat in the Smelting Fornace. By James Armour, 
CE. Woodcuts, i2mo, cloth boards, 3^. td^ ; doth limp, 2x. dd, 

[Recently puHished, 
" A very useful and thoroughly practical little volume, in every way deserving of 
eirculation amongst working men." — Mining journal. 

** No ironworker who wishes to acquaint himself with the principles of hìs OWB 
trade can afibrd to be without it." — South Durhani Mercury. 

Power in Mation. 

POWER IN MOTION : Horse Power, Mòtion, Toothed Wheel 

Gearing, Long and Short Drìving Baads, An^jttlar Forces, &c. 

3y James Armour, CE. With 73 Diagrams.. r2mo, doth 

boards, 3J. 6^. . [RecenUy pubHsked, 

" Numerous illustrations enable the author to convey his meaning as exi^itly as 

it is perhaps poasiUe to be conveyed. The value of the theorecic and practical know- 

ledge imparted camiot well be over estimated." — NewcastU ÌVeefclf CkronicU. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Proces es of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G S., Associate ofthe 
Royal School of Mines. With numerous Illustrations. Third 
Edition, revised and much eniarged. i2mo., doth boards, 5^. 6^. 

\yust ptébiiskéd, 
" CarefuUy written, it has the merit of brevity and conciseness, as to less important 

poìnts, while ali material matters are very fuUy and thorougbly entered iato." — 

Standard. 

Trigonometrical Surveytng. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphioal and Topogntphical Maps and Plans, Military Recon- 
naissance, Levdling, &c., with the most useM Problems hi Geodesy 
and Practical Astronomy, and Fonnube and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E.^ late In- 
spector- General of Fortifications, &c. Fourth Edition, Eniarged, 
thoroughly Revised, and partly Re-written. By Captain Charles 
Warren, R.E., F.G.S. With 19 Plates and 115 Woodcuts, 
royal 8yo, price i6j. cloth. \Ju5t pubHshed. 



8 WORKS PUBLISHED BY LOCKWOOD & CO. 



Hydraulics. 



HYDRAUUC TABLES, CO-EFFICIENTS, and FORMULìE 
for findine the Discharee of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. By John Neville, Civil Engineer, M.R.LA. 
Second Edition, with extensive Additions, New Formulae, Tables, 
and General Information on Rain-fall, Catchment-Basins, Drainage» 
Sewerage, Water Supply fior Towns and Mill Power. With nume- 
rous Woodcuts, 8vo, idr. cloth. 

*»* This woric contains a vast number of difTerent hydranlic 
formulae, and the most extensive and accurate tables yet published 
for finding the mean velocity of discharge from triangular, quadri- 
lateral, and circular orifices, pipes, and rivers; with experimental 
resttlts and co-efficients ; effects of frìction ; of the velocity of 
approach ; and of curves, bends, contractions, and expansions ; the 
best form of channel ; the drainage effects of long and short weirs, 
and weir-basins ; extent of back-water from weirs ; contracted 
channels ; catchment-basins ; hydrostatic and hydrauUc pressure ; 
water-power, &c. &c 



Levelling. 



A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M, Inst. CE. Fiflh Edition, very carefully revised, with 
the addition of Mr. Law's • Practical Examples for Setting out 
Railway Curves, and Mr. Trautwijje's Field Practice of I^ying 
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo, 
&f. 6^. cloth. %• Trautwine on Curves, separate, price 5^. 

" One of the most important text-books for the svenerai surveyor, and there is 
scarcely a question connected wiUi levelling for which a solution would be sought but 
that would be satisfactorily answered by Consulting the volume." — Mining yourmU. 

'* The text-book on levelling in most of our engineering schools and colleges."— 
Engineer, 

** The publishers have rendered a substantial service to the profession, especially to 
the younger members, by bringing out the^ present edition of Mr. Simms's usefnl work.** 
-■■rÉngineering» 

Tunnelling. 

PRACTICAL TUNNELLING ; explaining in Detail the Setting 
out of the Works ; Shaft Sinking and Heading Drìving ; Ranging 
the Lines and Levelling Under-Ground ; Sub-Excavating, Timber- 
ing, and the Construction of the Brickwork of Tunnels ; with the 
Amount of Labour required for, and the Cost of the various Por- 
tions of the Work. By Fredk. W. Simms, F.R.A.S., F.G.S., 
M. Inst CE., Author of "A Treatise on the Princìples and 
Pmctice of Levelling," &c. &c Second Edition, revised by W. 
Davis Haskoll, Civil Engineer, Author of "The Engineer's 
Field-Book," &c. &c. With i6 large folding Plates and numerous 
Woodcuts. Imperiai 8vo, i/. u. cloth. 
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WORKS PUBLISHED BY LOCKWOOD & CO. 9 

**^ — ■ ■ * - - f^ - - - -- 

Strengtk of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By the late Thomas Tredgold, Mem. 
Inst. CE., Author of ** Elementary Princìples of Carpcntry," &c. 
Fifth Edition, Edited by Eaton Hodgkinson, F.R.S. ; to 
which are added EXPERIMENTAL RESEARCHES on the 
STRENGTH and OTHER PROPERTIES of CAST IRON, 
By the Editor. The whole Illustrated with 9 Engravings and 
numerous Woodcuts. 8vo, I2s, cloth. 

*»* HODGKINSON'S EXPERIMENTAL ReSEARCHES ON THE 

Strength and Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price 6j. cloth. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklenberg. Translated from the German, with Notes, by 
Dr. POLE, F.R.S., M. Inst. CE., &c. &c. With 28 fine Plates, 
8vo, idf. hd. cloth. 

** A work like thìs, which goes thoroughljr into the examination of the hijgh-pressnre 
engine, the boiler, and its appendages, &c., is exceedinely u&dui, and des^rves a place 
in cvery scientific library.** — Steatn Shipping Chrotiicui, 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struction, and Economical Working. By Robert Wilson, late 
Inspector for the Manchester Steam Users' Assocìation for the 
Prevention of Steam Boiler Explosions, and for the Attainment of 
Economy in the Application of Steam. i2mo, cloth boards, 328 
pages, price 6j. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. CE. Printed on 48 Cards, and sold in a 
cloth box, waistcoat-pocket size, price 3J. td, 

" Each table is printed on a small card, which, being placed on the theodolite, leaves 
the hands free to manipulate the instrument — no small advantage as regards the rapidity 
of work. They are clearly printed, and compactly fitted into a small case for the 
pocket — an arrangement that will recommend them to ali practical men." — Engineer, 

** Very handy : a man may know that ali his day's work must fall on two of these 
cards, wnich he puts into his own card-case, and leaves the rest behind." — Athetutum, 

Laying Out Curves. 

THE FIELD PRACTICE of LAYING OUT CIRCULAR 
CURVES for RAILROADS. By John C. Trautvvine, CE. 
(Extracted from Simms's Work on Levelling). 8vo, 5^. sewed. 



IO WORKS PUBUSHED BY LOCKWOOD k, CO. 



Estimate and Price Back. 

THE CIVIL ENGINEER'S AND CONTRACTOR'S ESTI- 
MATE ANO PRICE BOOK fot Home or Fon^ Service : 
in referenoe to Roads, Railways, Tramwajis, Docks, Harbours, 
Forts, Fortifications, Bridges, Aqueducts, Tunnels, Sewers, Water- 
works, Gfisworks, Stations, Barracks, Warehouses, &c. &c. &c 
With SpecificatÌQiH for Permanent Way, Telegraph Materìals, 
Plant, Maìntenance, and Working of a Raiiway ; and a Prìced List 
of Machinery, Plant, Tools, &c. By W. D. Haskou, CE. 
Plates and Woodcuts. Published annually. 8vo, cloik, dr. 
** As furaishhiff a varìety of data on every conceivable want to civil engìneen and 
contractors, this iMok has ever stood perhaps \XDnyvMeA."—Architect. 

Surveytng (Land and Marine). 

LAND AND MARINE SURVEYING, in Refeience to the 
Preparatiou of Plans for Roads and Railways, Canals, Rivers, 
Towns' Water Supplìes, Docks and Harbours ; with Descrìption 
and Use of Surveying Instniments. By W. Davis Haskoll, C. E. , 
Author of '* The Engineer's Field Book," " Examples of Bridge 
and Viaduct Constniction," &c. Demy 8vo, price I2x. 6d, cloth, 
with 14 folding Plates, and numerous Woodcuts. 
'* A most useful and well arranged book for the aìd of a student . . . . _ We 

can stronely recommend it as a carefully-written and valuabie text-book.*'~.^»xZe£rr. 
" Mr. Haskoll has knowledge and experience, and can so give expressi<m to it as 

to make any matter oa which he wrìtes, clear to the ycMu^est pupil ia a survcyor's 

office." — Colliery Guéirdtan. 
** A volume which cannot fai! to prove of the utmost practtcal utility It 

is one which may be safely recommended to ali students who aspire to become clean 

and expert survcyors." — Mining yournal. 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Edition, revised, with considera 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, CE. Numerous folding Plates. Demy 8vo, 3 
vols. in one, cloth boards, i/. u. (published at 2/. 4X.) 

Mining Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Goal 
Minerai Properties: to which is appended M. THOMAN'S (of 
the Crédit Mobilier, Paris) TREATISE on COMPOUND IN- 
TEREST and ANNUITIES, with LOGARITHMIC TABLES. 
By William Lintern, Mining and Civil Engineer. i2mo, 
strongly bound in cloth boards, with four Plates of Diagrams, 
. Plans, &c , price lar. 6d. {^Just published, 

*' ContaÌRs much valuabie information given in a small compass, and which, as fer 

as we bave testcd it, is thoroughly trustworthy. "— /w« attd Goal Trades Review, 
*• The matter, arrangement and illustration of this work are ali excellent, and make 

't one of the best of its land. —Standard. 
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Fire Engineering, 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire-Proof Buildmgs, and the Preservation of 
Life from Fire ; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., &c 
By Charles F. T. Young, C.E. With numerous Illustrations, 
handsomely prìnted, 544 pp., demy 8vo, prìce i/. 4J. cloth. 
" We can most heartily commend thisbook. . . . . It is really the only English 

work wc now bave upon the subject.'* — Engineering. 
** We strongly recommend the hook to the notice of ali who are in any way in- 

terested in firn, fire-engines, or fire-brìgades."— ATAri^EOMÙry Magtuine, 

Mantuil of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text. 
l2mo. Wi£ an Atlas of Platcs, containing 235 Illustrations. 4to. 
Tc^ether, prìce 9^. cloth boards. [Recently published, 

*' Students in the Science of Mining, and not only they, but subordinate of&cìais in 

mines, and even Overmen, Captains, Managers, and Viewers may gain practical 

knowledge and usefìil hiitf;s by the study of Mr. Morgans's Manual." — CoUiery 

Guardian. 
"A very valuable work, which will tend materìally to improve our mining litera- 

turc" — Mining youmal. 

Gas and Gasworks, 

A TREATISE on GASWORKS and the PRACTICE of 
MANUFACTURING and DISTRIBUTING COAL GAS. 
By Samuel Hughes, C.E. Third Edition, rcvised by W. 
RiCHARDS, C.K With 68 Woodcuts, bound in doth boards, 
l2mo, prìce 4J. 

Waterworks for Cities and Towns, 

WATER WORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of 
Englandas influencing Supplies of Water. By Samuel Hughes, 
F.G.S., Civil Engineer. New and enlarged edition, i2mo, cloth 
boards, with numerous Illustratìons, prìce 5j. \just published, 

** One of the most convenient, and at the same time reliable works on a subject, 
the vital importance of which cannot be over-estimated.'* — Bradford Observer. 

Goal and Goal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Warington W. Smyth, M.A., F.R.S., &c., Chicf Inspector 
of the Mines of the Crown and of the Duchy of Comwall. New 
edition, revised and corrected. i2mo., cloth boards, with nume- 
rous Illustrations, prìce 4-f. (>d. \yiist pubhshed. 
** E very portion of the volume appears to have been prepared wiw much care, and 

as ail outhne is given of everv known coal-field in this and other countries, as well as 

of the two prìncipal methods of working, the hook will doubtless interest a very 

laxge number of readers." — Mining Journal. 

"Certainly experìmental skill and rule-of-thumb practìce would b« greatly en- 

rìched hy the addition of the theoretical knowledge and scientific information which. 

Mr. Warington Smyth communicates in combination with the results of his own ex- 

perìence and personal TtSKaxdtì.**-~CoUiery Guardia», 
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Field'Book far Engineers. 

THE ENGINEER'S, MINING SURVEYOR^S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, Civil 
Engìneer. Third Edition, much eniarged, consisting of a Serìes 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Siirveying and Plotting the Work with minute 
accnracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Casting oiit and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curves 
with tlie Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curves 
• without Theodolite on the System of Tangential Angles by Sets of 
Tangents and OfTsets; and Éarthwork Tables to 80 feet deep, cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
i2mo, prìce I2s. cloth. 

*'A very useful work for the practical engineer and surveyor. Every person 
cneaeed in engineering field opera tions will estimate the importance of such a work 
ana the amount of valuable time which will be saved by reference to a set of reliable 
tables prepared with the accuracy and fulness of thoee given in this volume."— ^ai/- 
Wfiy Netvs. 

"The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tables existmg ali the same." — Athenetum. 



** The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession.— J/iiwùae^ 
Journal. 

" We strongly recommend this second edition of Mr. HaskoU's ' Field Book' to ali 
dasses of surveyors. "—C<>///<rrv Guardian, 

Earthworky Measurement and Calculation of. 

A MANU AL on ÉARTHWORK. By Alex. J. S. Graham, 
C. E. , Resident Engineer, Foresi of Dean Central Kailway. With 
numerous Diagrams. i8mo, 2^. 6^. cloth. 

" As a really handy book for reference, we know of no work equal to it ; and the 
railway eneineers and others employed in the measurement and calculation of éarth- 
work will nnd a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices.*' — Artizan, 

Harbours. 

THE DESIGN and CONSTRUCTION of HARBOURS. By 
Thomas Stevenson, F.R.S.E., M.I.C.E. Reprinted and en- 
iarged from the Artide *' Harbours," in the Eighth Edition of " The 
Encyclopsedia Britannica." With io Plates and numerous Cuts. 
Svo, loj. td, cloth. 

Matfiematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Engineer, 
Architect, and Surveyor. By Frederick W. Simms, M. Inst. 
CE., Author of ** Practical Tunnelling," &c. Third Edition, with 
numerous Cuts. i2mo, price y, 6d, cloth. 
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Bridge Constrtcction in Masonry^ Timber, & Iron. 

EXAMPLES OF BRIDGE AND VTADUCT CONSTRUC- 

TION OF MASONRY, TIMBER, AND IRON ; consisting of 

46 Plates from the Contract Drawings or Admeasurement of seleet 

Works. By W. Davis Haskoll, CE. Second Edition, vrith 

the addìtion of 554 Estimates, and the Practice of Setting out Works, 

illustrated with 6 pages of Diagrams. Imp. 4to, price 2/. I2s, 6dm 

half-morocco. 

" One of the very few works extant descending to the level of ordinary routine, and 

treating on the common erery-day practice of the railway engineer. ... Aworkof 

the present nature by a man of Mr. HaskoU's experìence, must prove invaluable to 

hundreds. The tables of estimates appended to this edition will consìderably enhanco 

its ralue." — Engineering, 

Mathematical Instruments, their Constructiony &c. 

MATHEMATICAL INSTRUMENTS : their CONSTRUC- 
TION, ADJUSTMENT, TESTINO, AND USE; comprising^ 
Drawing, Measuring, Optical, Surveying, and Astronomica! Instru^ 
ments. BvJ. F. Heather, M.A., Author of "Practical Piane 
Geometry," "Descriptive Geometry," &c. Enlarged Edition, for 
the most part entirely rewritten. With numerous Wood-cuts. 
i2mo, cloth boards, price 5j. [Naw ready. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperiai Svo, price &r. cloth. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUA ^ 
BRIDGES, with 13 large folding Plates. By Geo. Watson 
BucK, M. Inst. CE. Second Edition, corrected by W. H. 
Barlow, M. Inst. CE. Imperiai 8vo, \2s, cloth. 
"The standard text-book for ali engineers rq^arding skew arche», is Mr. Buck'9 
treatise, and it wouid be impossible to consult a better." — Engitieer, 

Wealés Series of Rudimentary Works. 

These higbly popular and cheap Serl«s of Books, now oomprlslng 
nearly Three Bundred diatinot Works in almost eyery department ot 
Boienoe, Art, and Xdooatlon, are reoominended to tiie notice of ISn- 
gineers, Arohlteots, Bnllders, Artizans, and Studentfl generally, as weU 
as to those interested in Workmen's liibraries, Free Idbrarles, Uterary 
and Soientiflo Institntions, OoUeges, SohooHi, Soienoe Glaases, *o., fto. 
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Iiists xnay be had on application to IjOOKWOOD db 00. 



Wealés Dictionary of Terms in Architecture^ 
Engineering, Art, &c. 

A DICTIONARY of TERMS used in ARCtìiTECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCH^OLOGY, the FINE ARTS, &c. By John Weale. 
Fourth Edition, enlarged and revised by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor o£ ** Ure's Dictionary of Arts," 
&c. i2mo, cloth boards, price 6x. ]y'ust pubUshed, 
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ARCHITECTURE, &c. 

Construciion. 

THE SCIENCE of BUILDING : an Elementary Treatise on 

the PrindiJes of Construction. By E. Wyndham Tarn, M.A., 

Architect. Illustrateci with 47 Wood Engrayings. Demy Svo, 

prìce &r. 6d, doth. [Rtcentfy éublished. 

" A very valuable book, which we strongly recommend to ali students. — Builder. 

" While If r. Tam*s valuable little volume is quite sufficiently scientific to ansvrer 

die purposes intended, it is Mrritten in a style tnat wìll deservedly make it popular. 

Tke diasrains are numerous and exceedinffly well executed, and the treatise docs 

credit alike to the author and the publisher.' ^-^Mj^iiiMtfr. 

'* No architectural student should be without this hand-book of constru^ioBal 
IcBOwledge." — Architect. 

*'The Dook is very far from being a mere compilation ; it is an able digest of 
Information which is only to be found scattered through various works, and contains 
more really originai writing than many putting forth bx stronger daims to originality." 
^'Enginetving, 

Beatoti s Pocket EsHmator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters' 
and Joiners' work, priced according to the present value of material 
and labour. By A. C. Beaton, Author of ' Quantitìes and 
Measurements.' 33 Woodcuts. Leather, waistcoat-pocket size. 25-. 

Beatoli sBuilders^ and Surveyors Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
'* randa for Reference, Technical Directions for Measuring Work in 
"^all the Building Trades, with a Treatise on the Measurement of 
Timbers, and Complete Spedfications fcr Houses, Roads, and 
Drains. By A. C. Beaton, Author of ' Quantities and Measure* 
ments.' "With 19 Woodcuts. Leather. Waistcoat pocket size. 2j, 

\Now ready. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 

Series of Designs for Villa Residences in various Styles. With 
Detailed Specincations and Estimates. By C WiCKES, Architect, 
Author of " The Spires and Towers of the Medìaeval Churches of 
England/* &c First Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in i voi., 4to, price 2/. ioj. half 
morocco. Either Series separate, prìce \L js, each, half morocco. 

** The whole of the designs bear evidence of their being the work of an artistic 
architect, and they will prove very valuaUe and suggestive to ttchitects, students, and 
amateurs." — Building News. 

The Architect' s Guide. 

THE ARCHITECrS GUIDE ; or. Office and Pocket Com- 
panion for Engineers, Architects, Land and Building Surveyors, 
Contractoors, Builders, Clerks of Works> &c. By W. Davis 
Haskoll, ce., R. W. Billings, Architect^ F. RoGERS,.and 
P. Thompson. With numerous Experìments by G. Rennie, 
CE., &c. Woodcuts, i2mo, cloth, price 3^. td. 
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Vttruviu^ Architecture. 

THE ARCHITECTURE OF MARCUS VITRUVIUS 
POLLIO. Translated by Joseph Gwilt, F.S.A., F,R.A.S. 
Numerous Plates. L2iik), cloth limp, price 5^. 

The Young Architecfs Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of " The Palace of Architecture," &c. &c 
Second Editioiu "With numerous Woodcuts, 8vo, 7^., extra cloth. 

Drawing far Builder s and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a ** Rudimentary Treatise ou Per- 
spective for Beginners." With 14 Plates, 4to, *js. 6</., boards. 

CoNTENTS. — I. Practical Rules on Drawing — Outlines. II. Ditto— the Grecian 
aad Roman Oiders. III. 'Practical Rules on Drawing — Perspective. IV. Practical 
Rukg OH Light aad Shade. V. Practical Rules on Còlour, &c. &c 

Drawing for Engineers, &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Instmctor in Engineering 
Drawing, South Keosington. Second Edition, carefully revised* 
With upwards of 300 Plates and Diagrams. i2mo, cloth, 
strongly bound, 4^. 6d, [Nbw ready* 

" Even accomplìshed draughtsmen will find in it much that will be of use to them. 
A copy of it should be kept for r^erence in every drawing office.** — Engmeering. 

"An indispcnsable hook for teachers of engìneerLag drawing." — Mechanie^ 
Magctzine, 

CottageSy VillaSy and Country Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; bein^ the Studies of several emment 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of eadu 
In 4to, with 67 plates, price i/. u., cloth. 

Builders' Price Book. 

ATCHLEY»S BUILDERS' PRICE BOOK for 1873, contain- 
ing a complete List of Prices of Builder's Materials and Labour of 
ali Trades in connection with Building ; useful and important 
Tables and Memoranda for preparing Estimates, compiled by a 
staff of experienced men. To which are added, — Builders' Price» 
for the West Riding of Yorkshire, specially prepared for this work ; 
Tables for Calculating wages ; Builders' Measurements, with Bills 
of Quantities. By A. C. Beaton. Marks and Qualities of 
Timber, with Rules for Calculating the Various Standards ; Iron 
as applied to Building Structures. By a CiviL Enginser. Crowa 
8yo, strongly bound, price y. 6d, 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 
Guide to the Ardùtect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
lUustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. Preceded by a Preliminary Essay, and 
Skeletons of Specifications and Contracts, &c, &c, and explained 
by numerous X^ithograph Plates and Woodcuts. By Professor 
Thomas L. Donaldson, President of the Royal Institute of British 
Architects, Professor of Architecture and Construction, University 
College, London, M.I.B.A., Member of the various European 
Academies of the Fine Arts. With A Review of the Law of 
Contracts, and of the Responsibilities of Architects, Engineers, 
and Builders. By W. Cunningham Glen, Barristcr-at-Law, of 
the Middle Tempie. 2 vols., 8vo, with upwards of iioopp. of 
text, and 33 Lithographic Plates, cloth, 2/. zs, (Published at 4/.) 

*' In thesetwovolumesof z,xoo fM^es (to^ether), forty-four specifications of executed 
Works are given, induding the speci^aUions for paits ot the new Houaes of Parliament, 
by Sir Charles Barry, and for the new Royal Exchange, by Mr. Tite, M.P. The 
latter, in particular, is a very complete and remarkable document ^ It embodies, to a 
great extent, as Mr. Donaldson mentions, ' the bill of quantities, with the descrìption 
of the Works»' and occupies more than zoo prìnted pafes.^ 

** Amongst the other known buildings, the specifications of which are given, are 
the Wiltshire Lunatic Asylum (Wyatt and Brandon) ; Tothill Fields Prìson(R. Abra- 
ham] ; the City Prison, Holloway (Bunnìne) ; the High School, Edinbui^h (Hamilton) ; 
Clothworkers' Hall, London (Angel) ; Wellington College, Sandhurst (J. Shaw) ; 
Houses in Grosvenor Square, and elsewhere ; St. George's Ohurch, Doncaster 
i(Scott) ; several works of smaller size by the Author, including Messrs. Shaw's Ware- 
house in Fetter Lane, a ver^ successful elevation ; the Newcastle-upon-Tyne Railway 
Station (J. Dobson) ; new Westminster Bridge (Page) ; the High Level Bridge, New- 
castle (R. Stephenson] ; various works on tne Great Northern Railway (Brydone) ; 
and one Frencn specincation for Houses in the Rue de Rivoli, Paris (MM. ^mand, 
Hittorff, PeUechet, and Rohault de Fleury, architects). The last is a very elaborate 
composition, occupying seventy pages. The majority of the specifications bave illus- 
trations in the shape of elevations and plans. 

" We are most glad to bave the present work. It is valuable as a record, and more 
mduable stili as a hook of precedents. 

" About X40 pages of the second volume are appropriated to an exposition of the 
law in relation to the legai liabilities of engineers, architects, contractors, and builders, 
by Mr. W. Cunningham Glen, Barrìster-at-law ; intended rather fur those persons 
than for the legai practitioner. Suffice it, in conclusione to say in words wnat our 
readers will bave eathered for themselves from the particulars we bave given, that 
Donaldson's Handbook of Specifications must be bought by ali architects." — Builder, 

Specifications for Practical A rchitecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 
A Guide to the Architect, Engineer, Surveyor, and Builder ; with 
an Essay on the Structure and Science of Modem Buildings. By 
Frederick Rogers, Architect With numerous lUustrations. 
Demy 8yo, price 15^., cloth. 

*it* A volumeof specifications of a practical character beinggreatly required, and the 
old standard work of Alfred Bartholomew being out of print, the author, on the basis 
of that work, has produced the above. Some of the specifications he ha& so altered 
as to bring in the now universal use of concrete, the improv«ments in drainage, the 
use of iron, glass, asphalte, and other material. He has also inserted specifications 
of works that bave been erected in bis own practice. 
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Granthanis Iron Ship-Buildingy enlarged. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged, 
By John Grantham, M. Inst. CE., &c Price 2/. 2j. complete. 

Description of Plates, 



z. Hollow and Bar Keds, Stem and 

Stern Posts. [Pieces. 

9. Side Frames, Floorìngs, and Bilge 

3. Floorìngs continned — Keelsons, Deck 
^Beams, Gunwales, and Stringers. 

4. G un Wales continued — Lower Decks, 
. ' '..i» Orlop Beams. 

44. Gunwales and Deck Beam Iron. 

5. Angle-Iron, T Iron, Z Iron, Bulb 

Iron, as RoUed for Building. 
d. Rivets, shown in section, naturai size ; 
Flush and Lapped Joints, with 
Single and Doublé Riveting. 

7. Platins^, three plans ; Bulkheads and 

Modes of Securing them. 

8. Iron Masts, with Longitudinal and 

Transverse Sections. 

9. Sliding Keel, Water Ballast, Moulding 

the Frames in Iron Ship Building, 

Levelling Plates. 
10. Longitudinal Section, and Half- 

breadth Deck Pian of Large Vessels 

on a reduced Scale. 
1 X. Midship Sections of Three Vessels. 

12. Large Vessel^ showing Details — Fore 

End in Section, and End View, 
with Stern Post, Crutches, &c. 

13. Large K«f^/,showing Details — •'4/?<r 

Rtid in Section, with End View, 
Stem Frame for bcrew, and Rudder. 

14. Zrtf;^ Kif*ftf/, showing Details— J/ftt^- 

ship Section^ half breadth. 

15. Machines for Punching and Shearing 

Plates and Angle-Iron, and for 
Bending Plates ; Rivet Hearth. 
15^. Beam-Bending Machine, Indepen- 
dent Shearing, Punching and Angle- 
Iron Machine. 



153. Doublé Lever Punching and Shearing 
Machine, arranged for cutting 
Anele and T Iron, with Dividing 
TaSle and Engine. 

x6. Machines.— Qasiox^s Riveting Ma- 
. chine, Drilling and Counter-Smking 
Machine. 

x6<x. Piate Planing Machine. 

17. Air Fumace for Heating Plates and 

Angle-Iron : Various Tools used in 
Riveting and Platine. 

18. Gunwale ; Keel and Floorìng ; Pian 

for Sheathing with Cooper. 
x8a. Grantham's Improved Pian of Sheath- 

.ing Iron Ships with Copper. 
\g, lUustrations of the Mag^etic Condi< 

tion of various Iron Ships. 
ao. Gray's Floating Compass and Bin- 
nacle, with Adjusting Magnets, &c. 
31. Corroded Iron Bolt in Frame of 

Wooden Ship ; Jointing Plates. 
33-4. Great Eastern — Longitudinal Sec- 
tions and Half-breadth Plans — Mid- 
ship SeAion, with Details — Section 
in Engine Room, and Paddle Boxes. 
35-6. Paddle Steam Vessel of Steel. 
37. Scarbrough — Paddle Vessel of Steel. 
3S-9. Proposed Passenger Steamer. 
PersioH — Iron Sere w Steamer. 
Midship Section of H.M. Steam 

Frisate, Warrior. 
Mid&hip Section of H.M. Steam 

Frìgate, Hercules. 
Stem, Stem, and Rudder of H.M. 

Steam Frigate, Bellero/hon. 
Midship Section of H.M. Troop Ship, 

Seraéis. 
Iron Floating Dock. 



30. 
31. 

32. 

33. 

34. 

35. 



*' An enlarged edition of an elaborately illustrated woilc." — Builder. 

** This edition of Mr. Grantham's work has been enlarged and improved, both with 
respect to the text and the en^ravings bein^ brought down to the present period . . , 
The practical operations requuxd in producmg a uiipare described and illustrated with 
care and precision." — Mechanics* Magatine. 

" A thorouehly practicsd work, and every question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting personal 
interests attached to them, is treated with sober and impartial wisdom and good sense. 
. . . . As good a volume for the instruction of the punii or student of iron naval 
architecture as can be found in any language.'* — Practical Mechanics* JottrruU. 

" A very elaborate work.^ . . . It forms a most valuable addition to the history 
of iron shipbuilding, while its having been prepared by one who has made the subject 
bis study for many years, and whose qualincations have been repeatedly recognised, 
will recommend it as one of practical utility to ali interested in shipbuilding." — Army 
a»td Navy Casette. 
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CARPENTRY, TIMBER, &C. 

4 

TredgoltTs Carpentry^ neWy enlarged^ and cheaper 
EditiofL 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 

a Treatise on the Pressure and Equilibrìum of Timber Fraxnìng, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To whidi 
is added an E^say on the Nature and Properties of Timber, &c.y 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for difierent purposes» 
the Specifìc Gravities of Materials, &c. B7 Thomas Tredgold, 
CE. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlaiged. With 64 Plates (i i of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. Li 
I voi., 4to, published at 2/. 2x., reduced to i/. 5^., cloth. 

*' * Tredgold's Carpentry' ought to be in every archttect's and every liaìlder's 
libnrr, and dìose wlu) do not already possess it ought to avail themaelves «f die new 
iisue. ' — BuUdtr, 

"A work whose monumeiital excèUence must commend it wherCT cr skilfiil car- 
I>entry is concemed. The Author's prìnciples are rather confinned tàan nnpaired by 
tiiiie, aad, as now preaented, combine the surest base with the most intrrettingdgplay 
of pragresÙTe sdencc llie additional plates are of i^reat intrinsic value."— Aw^m^ 

** * TredgoId*s Carpentry' has erer held a hi^ position, «ad the issue of the fifUt 
edition, in a stili more improved and enlariped form, wiil ^ive satisfaction to a very 
la»e number of artù«iis who destre to raise themselves m their busmess, and wfao 
teM to do so by diisplaytng"a greater amount of knowledge and intellknsnce tfaan their 
fellow-workmen. It is as complete a work as need be desired. To ^le superìor 
workman the volume will prore uivaluable ; it contains treatises written m la^gua^ 
which he will leadily oomprehend." — Mining Journal, 

Grandys Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 
and BUILDER*S STANDARD GUIDE. By Richard E. 
Grandy. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, with comparative Values and Tabular Arrangements 
for Fixing Nett Londed Cost on Baltic and North American Deals, 
including ali intermediate Expenses, Freight, Insurance, Duty, &c, 
&c. ; togcther with Copious Information for the Retailer and 
Builder. i2mo, price *js. (xL doth. 

*' £verything it pretenda to be : built up gradually, it leads one from a foresi to a 
treenaìl, and throws in, as a malceweight, a nost of material c(MM:eminE brìcks, colunaas, 
cistems, &C. — ali that Ihe class to whom it appeals requires." — En^itk Mwiumic, 

** The only difficulty we bave is as to what is not in its pages. Wtiat we have teaied 
of the contents,taken atrandom, is \Xiyzx'\aAì\ycoTTtct**^IllustraiedBuilder'sy0tn-nal, 

Tables /or Packing-Case Makers. 

PACKING-C ASE TABLES ; showing the number of Superfidal 

Feet in Boxes or Packing-Cases, from six inches square and 

upwards. Compiled by William Richardson, Accountant 

Oblong 4to, cloth, price 3J. 6d. 

"Will save much labour and calculation to packingf-case makers and those wfao ose 
padcing-cases." — Grocer, " Invaluable labour-saving tahìcs."'-/roHm4mgrr, 
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NicholsofCs Carpenters Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising ali the Elementaiy Principles 
essential for acquirìng a knowledge of Carpentiy. Founded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., togetherwith Practical Rules on 
Drawing, by George Pyne. With 74 Plates, 4to, \L is. cloth, 

Dowsin^s Timber Merchant' s Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 

PANION ; containing New and Copious Tables of the Reduced 

Weight and Measurement of Deals and Battens, of ali sizes, from 

One to a Thousand Pieces, and the relative Price that each size 

bears per Lineai Foot to any given Price per Petersburgh Standard 

Himdred ; the Price per Cube Foot of Square Timber to any given 

Price per Load of 50 Feet ; the proportionate Vaine of Deah and 

Battens by the Standard, to Square Timber by the Load of 50 Feet*; 

the readiest mode of ascertaining the Price of Scantling per Lineai 

Foot of any size, to any given Figure per Cube Foot. Also a 

variety of other valuable Information. By William Dowsing, 

Timber Merchant Second Edition. Crown 8vo, y. cloth. 

" Everything is as concise and dear as it can possibly be made. There can be no 
doubt thatevery timber merchantand builder oughtto possess iL" — Hull Advertiser, 

Timber Freight Book. 

THE TIMBER IMPORTERS' AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers^ 
Builders, and ali Dealers in Wood whatsoever. By William 
RiCHARDSON, Timber Broker, author of ** Packing Case Tables,'* 
&c. Crown 8vo, cloth, price 6j. 



MECHANICS, &c. 



Meckanus Workshop Companton. 

THE OPERATIVE MECHANICS WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S FRAC- 
TICAL ASSISTANT ; comprising a great variety of the most 
iiseful Rules in Mechanical Science ; with numerous Tables of Prac- 
tical Data and Calculated Results. By W. Templeton, Author 
of "The Engineer's, Millwright*s, and Machinist's Practical As- 
sistant." Eleventh Edition. with Mechanical Tables for Operative 
Smiths, Millwrights, Engineers, &c. ; together with severa! Useful 
and Practical Rules in Hydraulics and Hydrodynamics, a variety 
of Experìmental Results, and an Extensive Table of Powers and 
Roots. II Plates. l2mo, y. bound. \Recently published, 

"As a. text-book of reference, in which mechanical and commercial demands are 
jadìdously met, Tbmpleton's Comfanion standsunrivalled." — Mechanic£ Magazine. 

" Admarably adapted to the wants of a very laxi^ class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rìse in life to this little work." — Building News, 
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Engtneers AssistanL 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a CoUection of Usefiil 
Tables, Rules, and Data. Compilcd and Arranged, with Originai 
Matter, by W. Templeton. 5th Edition. iSmo, 2s,6d. cloth. 

" So much varied information compresseci into so small a space, and published at a 
prìce which places it within the reach of the humblest mechanic, cannot fail to coin< 
mand the sale which it deserves. With the utmost confidence we commend this hook 
to the attention of our readers." — Mechanics* Magazine, 

** Every mechanic should become the possessor of the volume, and a more suitable 
present to an apprentice to any of the mechanical tradcs could not possibly be made." 
— Building News, 

Designmgy Measuring^ and Valuing. 

THE STUDENT'S GUIDE to the PRACTICE of MEA- 
SURING, and VALUING ARTIFICERS' WORKS; containing 
Directions for takingDimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and several useful Tables for facilitating Calculations and 
Measurements. By E. Wyndham Tarn, M.A., Architect. 8vo, 
lOf. 6^. cloth. {Recently published. 

" This useful hook should be in every architect's and builder's office. It ccmtains 
a vast amount of information absolutely necessary to be Vxiown.'*'— The Irish Builder. 

" The hook is wcU worthy the attention of the student in architecture and surveying, 
as by the careful study of it bis progress in bis profession will be much facilitata."— 
Mining youmal. 

** We bave failed to discover anythinz connected with the building trade, from ex- 
cavating foundations to bell-hanging, mat is not fully treated upon in this valuable 
work. " — The A rtixan. 

** Mr. Tarn has well performed the task imposed upon him, and has made many 
further and valuable additions, embodying^ a large amount of information relating to 
the technicalities and modes of construction employed in the several branches of the 

building trade. From the extent of the information which the volume 

embodies, and the care taken to secure accuracy in every detail, it cannot fail to prove 
of the highest value to students, whether training in the offices of provindal surveyors, 
or in those of London practitioners." — CoUiery Guardian* 

" Altogether the hook is one which well fulfils the promise of its title-pa£[e, and we 
can thorou^hly recommend it to the class for whose use it has been compded. Mr. 
Tam's additions and revìsions bave mych increased the usefulness of the work, and 
bave especially augmented its value to students. Finftlly, it is only just to the pub- 
lishers to add that the hook has been got up in excellent style, the typography being 
bold and clear, and the plates very well executed." — Engineering. 

Superficial Measurement 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from i to 200 inches in length, 
by I to 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c. By James Haw- 
KINGS. Fcp. 3J. (>d. cloth. 



WORKS PUBLISHED BY LOCKWOOD & CO. 2f 

MATHEMATICS, &c. 

Gregory s Practical Matkematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure MATHEMATics—comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general, 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL.D., F.R.A.S. Enlarged by Henry Law, CE. 4tb Edition, 
carefuUy revised and corrected by J. R. YouNG, formerly Profes- 
sor of Mathematics, Belfast College ; Author of ** A Course òf 
Mathematics," &c. With 13 Plates. Medium 8vo, i/. is, cloth. 

" As .1 standard work on mathematics it has not been excelled." — Artizan. 

** The engineer or architect wìll bere find ready to bis band, rules for solving nearly 
every matbeciatical difficulty tbat may arise in bis practice. As a moderate acquaint- 
ance with arithmetic, algebra, and elementary geometry is absolutely necessary to the 
proper understanding of the most useful portions of tbis book, the author very wisely 
has devoted the first tbree cbapters to tbose subjects, so tbat the most ignorant may t>e 
enabled to master the whole of the book, without aid from any other. The rules are in 
ali cases explained by means of examples, in which every step of the process ìs clearly 
worked out." — Builder. ^ 

* ' One of the most serviceable books to the practical mechanics of the country. . 
The edition of 1847 was fortunately entrusted to the able bands of Mr. Law, wbo 
revised it thoroughly, re-wrote many cbapters, and added several sections to tbose 
wbich bad been rendered imperfect by advanced knowledge. On examinine the various 
and many improvements which he introduced into the work, they seem sdmost like a 
new structure on an old pian, or rather like the restoration of an old min, not only to 
its former substance, but to an extent which meets the laiger requirements of modem 
times. .... In the edition just brought out, the work has again been revised by 
Professor Young. He has modemised the notation tbroughout, introduced a few 

Earagrapbs bere and there, and corrected the numerous typograpbical errors which 
ave escaped the eyes of the former Editor. The book is now as complete as it is 
Cible to make it We bave carried our notice of tbis book to a greater 
_tb than the space allowed us justified, but the experiments it contains are so 
into^esting, and the method of descnbing them so clear, tbat we may be excused for 
overstepping our limit. It is an instructive book for the student, and^ a Text- 
book for bim wbo baving once mastered the subjects it treats of, needs occasionally to 
refresh bis memory upon them." — Building News. 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 

Standard Measures and Weights are compared with those of the 

Metric System at present in use on the Continent. By C. H. 

DoWLiNG, C. E. Second Edition, revised and enlarged. 8vo, 

lor. 6</. strongly bound. 

'* Mr. Dowling's Tables, which are well put togetber, come just in time as a ready 
reckoner for the conversìon of one system into the other." — AÙiemeum. 

** Their accuracy has been cerdfied by Professor Airy, die Astronomer-Royal.'*— > 
Builder. 

** Resolution 8. — ^That advantage will be derìved from the recent publication of 
Metric Tables, by C H. Dowling, Q,.'^*'^Report^SectiónF^ BritiskAssociati&n, 
Batk, 
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InwoocCs TableSy greatly enlarged and improved. 

TABLES FOR THE PURCH ASINO of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c, andfor the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Years certain, and for lives ; 
also for Viduing Reversìonarj Estates, Deferred Annuities, Neiet 
Presentations, &c, togetherwìth Smart*s Five Tables of Compound 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect The i8th editìon, wìth 
oonsiderable additions, and new and valuable Tables of Ix^^arìthms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. Fàdor Tuoman, of the Sodété 
Crédit Mobilier of Paris. limo, &. doth. 

%• This edition {Jthe i8/Ì) differs in many important partìculars 
Jromfonner ones. The cJuinges consista first, in a more canT/enient 
and sysiematic arrangement of the originai TabUsy and in the removal 
ofeertain numerical errors which a very careful revision oftke whoU 
has «nabled the present editor to discover; and'seconóìy, in the 
extension ofpractical utility conferred on the work by the introduction 
of Tables now insertedfor the first time. This new and important 
matter is ali so much actually added to Inwood's Tables ; notking 
has been abstracted Jrom the originai collection: so that those who hetve 
been long in the habit of consulting Inwood for any special profeS" 
sional purpose will, as heretofore, find the information sought stili in 
ttspages, 

*' Those interested In the purchase and sale of estates, and in the adjustment of 
compenaaticm cases, as well as in transactions in annuities, life insuranoes, &3C., will 
find the present edition of eminent aunnoo.**'^£ntifi**rÌM£; 

Geametry for the Architect^ Engineer^ &c. 

PRACTICAL GEOMETRY, for the Ardùtect, Engineer, and 
Mechanic ; giving Rules for the Delineation and Application of 
various Geometrica! Lines, Figures and Curves. By E. W. Tarw^ 
M.A., Architect, Author of "The Science of Building," &c 
With 164 Illustrations. DemyBvo. I2s. 6d. [Naufreatfy^ 

*' No hook with the same objects in view has ever been published in v^ùch die 
cleamess of the rules laid down and the illustrative diagrams bave been so satis- 
&ctory. " — Scotsman. 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarìthms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in ali their Applications and 
Uses for Mercantile and State Pturposes. With an elaborate Intro- 
duction. By FfeDOR Thoman, of the Société Crédit MobOiery 
Paris. i2mo, cloth, 5^. 

" A very powerfid -work, and die Author has a very remarkable command of hi» 
aubject."— /^ng^Mtfr A. d» M^trgan. 

" We recommend it to the notìce of actuaries and accountants.''— ^//^/«nvM. 
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SCIENCE AND ART. 



TAe Military Sciences. 

AIDE-MÉMOIRE to the MILITARY SCIENCES. Framed 
from Contiibntions of Officers and others connectcd wilii tìie dif- 
ferent Services. Originally edited by a Committee of the Coips of 
Royal Engmeers. Second Edition, most carefuUy revised by an 
Officer of the Corps, with many additìons ; containing neaiiy 350 
Engravings and manyhundred Woodcuts. 3.vols. royal 8vo, extra 
cloth boards, and lettered, prìce 4/. iolt. 

"A compendious encyclopaedia of military knowledge, to which we are greatly in* 
à&AsA.** —Edinburgh Review. 

** The most comprehensive work of rcfercnce to the military and collateral sciences. 
Among the list of contributors, some seventy-seven m numbcr, will be found names of 
tlie highest disunction in the senrices." — Voluntetr Service Gazette, 

Field FortificcUion. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY, MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortifìcation in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, cloth, with separate Atlas of 12 Plates, price I2j. complete. 

Naval Science, Edited by E. J, Reed, C.B. 

NAVAL SCIENCE : a Quarterly Magazine for Promoting the 
Improvement of Naval Architecture, Marine Engineering, Steam 
Navigation, and Seamanship. Edited by E. J. Reed, C.B., late 
Chief Constructor of the Navy. Copiously illustrated. Price 2s. 6d. 
No. 7, October, 1873, now r«idy. ( VoL I., containing Nos. i to 3, 
may also be had, cloth boards, price icxf. 6ii.) 

The Contributors include the most Eminent Authoriiies in theseveral 

branches of the above subjects, 

- Wares and Colours. 

THE MANU AL of COLOURS and DYE-WARES : tìieir 

Properties, Applications, Valuation, Impurities, and Sophistications. 

For the Use of Dyers, Printers, Dry Salters, Brokers, &c By J. 

W. Slater. Post 8vo, cloth, price 7^. (xi, \Recently published. 

"A complete encvclopaedia of the materia tinctoria. The information given 
respecdng each article is full and precise, and the methods of determining the value 
of artides such as these, so liable to sophistication, are giv^en with cleamess, and are 
practical as well as valuable."— CA^Wfù/ and Drtigeist, 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 

netism, Diamagnetism, Electro-Dynamics, Magno- Electrìcity, and 

the Electric Tclegraph. By Henry M. Noad, Ph.D., F.C.S., 

Lecturer on Chemistry at St. George's HospitaL Fourth Edition, 

entirely rewrìtten. Illustrated by 500 Woodcuts. 8vo, il, 4S. cloth. 

^' The commendations already bestowed in the pages of the Lancet on the former 
editions of this work are more than ever merìted by the present. The accounts given 
of electrìcity and galvanism are not only compete m a scientific sense, but, which is a 
rarer thing, are popular and interesting." — Lancet. 
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Text'Book of Electricity. 

THE STUDENTS TEXT-BOOK OF ELECTRICITY : in- 
cluding Magnetìsm, Voltale Electrìcity, Electro-Magnetism, Dìa- 
magnetism, Magneto-Electrìcity, Thermo-Electricity, and Electric 
Telegraphy. Being a Condensed Résumé of the Theory and Ap- 

{>lication of Electrical Science, including its latest Practical Deve- 
opments, particularly as relating to Àèrial and Submarine Tele- 
graphy. By Henry M. Noad, Ph.D., Lecturer on Chemistry at 
St. George's Hospital Post 8vo, 400 lUustrations, izr. 6</. doth. 

** We can recommend Dr. Noad's book for clear style, great range of subject, a good 
index, and a plethora of woodcuts." — Athetueum. 

** A most elaborate compilation of the facts of electrìcity and magnetìsm, and of the 
theories wfaich bave been advanced conceming them.'* — Popular Science Revirw, 

" Clear, compendious, compact, well ìllustrated, and well prìnted." — Lancei. 

" We can strongly recommend the work, asan admirable text-book, to every student 
— beginner or advanced — of electrìcity." — Engineering. 

** Nothing of value has been passed over, and nothing given but what wìll lead to a 
correct, and even an exact, knowledge of the present state of electrical science."— 
Mechanic£ Magasine. 

" We know of no book on electrìcity contaùning so much information on experì- 
mental facts as this does, for the size of ìt, and no book of any size that contains so 
complete a range o( {aiCts.**—£ngiisA Meckauic, 

Rudtmentary Magnetìsm. 

RUDIMENTARY MAGNETÌSM : being a concise exposition 
of the general principles of Magnetical Science, and the purposes 
to which it has been applied. By Sir W. Snow Harris, F.R.S. 
New and enlarged Edition, with considerable additions by Dr. 
Noad, Ph.D. With 165 Woodcuts. i2mo, doth, 4J. (kL, 

\_Now ready, 

"There is a good index, and this volume of 4x3 pages may be considered the best 
possible manual on the subject of magnedsm." — Mechanic^ m agazine. 

" As concise and lucid an exposition of the phenomena of magnetìsm as we believe 
it is possible to vnìt^."—English Mechanic. 

** Not only will the scientìfìc student find this volume an ìnvaluable book of refer- 
ence, but the general reader will fìnd in it as much to interest as to inform bis mind. 
Thoueh a strictly scientìfìc work, its subject is handled in a sìmple and readable 
style. ' — Illustrated Review, 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of ** Prac- 
tical Introduction to Rose's Chemistry,'' and Editor of Rose's 
"Treatise of Chemical Analysis." Illustrated with Woodcuts. 
(A neiu Edition ofthis work, revisedby Dr, Noady is in preparation.) 

*' We recommend this book to the careful perusal of every one ; it may be truly 
aflirmed to be of universal interest, and we strongly recommend it to our r^ulers as a 
guide, alike iudispensable to the housewife as to the pharmaceutical practitioner.**— 
Medicai Times. 

** The very best work on the subject the English press has yet produced." — Jtfe» 
chanic^ Magazine, 
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Science and Art. 

THE YEAR-BOOK of FACTS in SCIENCE and ART ; ex- 
hibiting the most important Improvements and Discoveries of the 
Past Year in Mechanics and the Useful Arts, Naturai Philosophy, 
Electricity, Chemistry, Zoology and Botany, Geology and Mine- 
ralogy, Meteorology and Astronomy. By John Timbs, F.S.A., 
Author of "Curiosities of Science," "Things not Generally 
Known," &c. With Steel Portrait and Vignette. Fcap. 5j. cloth. 

%* This worky published annualfyy records the proceedtngs of the 
principcU scientific societies^ and is indispensable to ali who wish to 
possess afaithful record of the laiest navelties in scùnce and the arts. 

The back Volumes, fìx>m 1861 to 1873, each containing a Steel. 
Portrait, and an extra Volume for 1862, with Photograph, may stili 
be had, prìce 5x. eacK 

" Persons who wish for a concise annual sununary of important scientific events will 
find their desire in the * Year Book of Facts.' **~'Athemntm. 

** The standard work o^ its class. Mr. Timbs's ' Year Book ' is always full of sugges- 
tive and interestìng matter, and is an excellent résumé of the year's progress in the 
sdences and the arts." — Builder. 

** A correct exponent of scientific progress .... a record of abiding interest If 
anyone wishes to know what progress saence has made, or what has been done in any 
branch of art during the past year, he has only to tum to Mr. Timbs's pages, and 
ìs sure to obtain the required inumnation." — Mechanics* Magazùte, 

** There is not a more useful or more interesting compilation than the * Year Book of 
Facts.' . . . The discrìmination with which Mr. Timbs selects his facts, and the admi- 
rable manner in which he condenses into a comparatively short space ali the salient 
features of the matters which he places on record» are deserving of great praise."-- 
Railway News, 

Science and Scripture, 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Éarth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars — their Distances and Masses. By Professor 
J. R. YouNG, Author of " A Course of Elementary Mathematics," 
&c. &C. Fcap. 8yo, price Sj. cloth lettered. 

" Professor Young's examination of the early verses of Genesis, in connection witH 
modem scientific hypotheses, is excellent." — English Churchman, 

'* Distinguished by the true spirit of scientific inquiry. by great knowledge, by keen 
logicai abifity, and by a style peculiarly clear, easy, and energetic" — Nonconformista 

• ** No one can rise from its perusal without beine impressed vrith a sense of the sin- 
gular weakness of modem scepticism."-~^d^/ù/ Magazine, 

" A valuable contribution to controversial theological literature."— CfVy Press, 

Practical Philosophy. 

A S YNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 

ÌOHN Carr, M. a., late Fellow of Trin. Coli., Cambridge. Second 
^dition. i8mo, 5j. cloth. 
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Dr. Lardners Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DlONYSlus LARDN£Ry D.C.L., fomierly Professor of Naturai Phi- 
• losophy and Astronomy in. University College, Loodon. Contsnts : 
The Planets ; are they inhabited Worlds? — ^Weather Prognostìcs — 
Popular Fallacies in Questions of Physical Science — Latitudes and 
Longitttdes — Lonar Influences — Meteoric Stones and Shooting^ 
Stars — Railway Accidents — Light — Common Things : — ^Air — 
Locomotion in the United States — Cometary Inflaences — Common 
Things: Water— The Potter*s Art— Common Things: Fire — 
Locomotion and Transport, their Influence and Progress — The 
Moon — Common Things : The Earth — The Electric Telegraph — 
Terrestrìal Heat — The San — ^Earthqvakes aad Volcanoes'— Baro- 
meter, Safety Lamp, and Whitworth's Microoietrìc Appaiatus — 
Steam— The Steam Engine — The Eye— The Atmosphere — Time 
—Common Things : Pumps^Common Things i Spectacles». the 
Kaleidoscope— Clocks and Watdies— Microscopie Dfawing^ asd 
Engi-aving — Locomotive — ^Therm<xneter — New Planets : Lever- 
rier and Adams*s Planet— Magnitude and Minnteness — Conunon 
Things : The Almanack— Optical fmages — How to observe Jthe 
Heavens — Common Things : the Looking-glass— Stellar Universe 
— The Tides — Colour — Common Things t Man — Magni^idxìg 
Glasses — Instinct and Intelligence — The Solar Microseope — The 
Camera Lucida — The Magic Lantcm — The Camera Obscnra — 
The Microscope — The White Ants : their Manners and Habits — 
The Suiface of the E^arth, or First Notions of Geography — Science 
and Poetry — The Bee — Steam Navigation — Electro-MotLve 
Power— Thunder, Lightning, and the Aurora Borealis — ^The 
Printing Press— The Crust of the Earth— Comets— The Stereo- 
scope — The Pre-Adamite Eàrth — Eclipses — Sound. With up- 
wards of i^oo Engravings on Wood. In 6 Doublé Vcdames, 
handsomely bound in cloth, gilt, red edges, price £i ix. 

"The 'Museum of Science and Art' is the mostvaluable contrìbution that has 
ever been made to the Scientifìc Instruction of cvery class of society. '* — Sir David 
Brewsier in the- Norih Briiish Revitw. 

" Whether we coosider die liberality and beauty of the UlnstEatioas, the dbarm of 
the writing, or the durable interest of the matter, we must express our bdief that 
there is bardi y to be found among the new tiooks, one that would he welcomed by 
people of so many ages and classes as a valuable present." — Examiner. 

\* Separate bffoks formed from the above, suitabU for WorkmeiCs 

LibrarieSy Science Classes^ <Sr»f . 

Common Things Ex!tLAiN:ED. With 233 Ulustrations» 5j. doth. 
TheElect&ig Telegraph PopuLAiazED. loolllustiationsy u. 6^ck>th. 
The Microscope. With 147 Illustrations, 2J. cloth. 
Popular Geology. With 201 Illustrations, 2j. td, clotb. 
Popular Physics. With 85 Illustrations, 2j. 6^ cloth. 
Popular Astronomy. With 182 Illustrations, 4f. (xL cloth. 
Steam and its Uses. Witk 8Ì9 Illustrations, 2j. cloth. 
•The Bee and White Ants. With 135 Illu&trations, cloth. 
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DR. LARDNER'S S CIENT IFIC HANDBOOKS. 
Astronomy. 

THE HANDBOOK OF ASTRONOMY. By DioWYSius 
LrARDNER, D.C.L., formerly Professor of Naturai Philoso][^y and • 
Astronomy in University College, London. Third Edìtion. Re- 
vised and Edited hf Edwin Dunkbn, F.R.A.S., Snperlntendent 
of the Altazimuth Department, Royal Observatory, Greenwich. 
With 37 plates and upwards of loo Woodcuts. In i voL, .small 
8vo, cloth, <5o pages, prìce *js, 6d. 
" We can ocndiafly recommend it to ali tkose who d«àre to posaess a conairfete 
manual ci the sdence aad ivactice of astronomy." — Attrotun$àcal Reporter. 

Optics. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding^ B.A. Lond., of University College, London. 
With 298 Illustrations. Small 8vo, cloth, 448 pages, prìce 53. 

EUetricity. 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Poster, 

B.A., F.C.S. With 400 Illustrations. Small 8vo, cloth, price Ss. 
" The book could net have been entrusted to any one better calcolated to presenre 
the terse and lucid style of Lsirdner, while conrecting hts errors and brìn^ng up bis 
work to the present state of scientific knowledge/'— /'^^Zttr Science Revtew, 

Mechanics. 

THE HANDBOOK OF MECHANICS. \Reprinting. 

Hydrostatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMA- 
TICS. New Edition, Revised, and Enlarged by Benjamin 
LoEWY, F.R.A.S. With numerous Illustrations. \ln the press. 

Heat. » 

THE HANDBOOK OF HEAT. New Edition, Re-written and 
Enlarged. By Benjamin Loewy, F.R.A.S. \Preparing, 

Animai Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Illustrations. New edition, small 8vo, cloth, 7^. dd. 732 pages. 

\Just pubUshed. 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. Revised 
and Re-written by E. B. Bright, F.R.A.S. 140 Illustrations. 
Small 8vo, 3^. 6d. cloth. 
** One of the most readable b ooks extant on the Electric Telegraph."— ^«jf. Mechanic. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner 
328 Illustrations. Fifth Edition. i voi. y, 6d. cloth. 
*'A very convenient class-book for junior students in private schools. It is in- 
tendcd to convey, in clear and precise terms, cenerai notìons of ali the prìncipal 
divisions of PhysuaJ Science."— ^r»^A Quarterfy Revtew. 

ANIMAL PHYSIQLOGY FOR SCHOOLS. By Dr. Labdner. 
With 190 Illustrations. Second Edition. I voi. y. 6d. cloth. ^ 
" Clearly written.well arranged, aad exoellently illustratcd.**— ^«n^rr'* Chrmicìe, 
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Geology and Genesis Harmpnised, 

THE TWIN RECORDS of CREATION; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord- By 
George W. Victor Le Vaux. With numerous lUustrations. 
Fcap. 8vo, price 5^. cloth. 

*' We can recommend Mr. Le Vaux as an able and interesting guide to a popular 
appreciation of geological scieuce." — Spectator. 

** The author combines an unbounded admiiation of science with an unbounded 
admiration of the Wrìtten Record. The two impulses are bakmced to a nicety ; and 
the consequence is, that difficulties, which to minds less evenly poised, would be 
serìous, find immediate solutions of the happiest ]óx^,"—LotulaH Review. « 

*' Vigoroasly wrìtten, reverent in spiht, stored with instructive geological facts, and 
designed to show that there is no discrejpancy or inconsistency between the Word and 
the Works of the Creator. The future of Nature, in connexion with the gloiious destìny 
pf man, is vividly coticwmà "—Watchmiut. 

** No real dlfficulty is shirked, and no sophistry is left imexposed." — The RocJk. 

Geology^ PhysicaL 

PHYSICAL GEOLOGY. (Partly based on Major-Geneial 
Portlock's Rudiments of Geology.) By Ralph Tate, A.L.S., 
r.G.S. Numerous Woodcuts, lamo, zs, [Ready. 

Geology^ Historùal. 

HISTORICAL GEOLOGY. (Partly based on Major-Geneial 
Portlock's Rudiments of Geology.) By Ralph Tate, A.L.S., 
r.G.S. Numerous Woodcuts. i2mo» 2J. 6^. \Ready, 

%* Or Physical and Historical Geology, hound in Oru 
Volume^ prue 5^. 

Wood' Carving. 

INSTRUCTIONS in WOOD-C ARVING, for Amateurs ; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2s. 6d, 

" The handicraft of the wood-carver, so well as a book can impart it, may be leamt 

from ' A Lady's ' publication." — Athetueunt. 

" A reaXpraciical guide. It is very complete.**— Z«V«»>y Churchman, 

*' The directions given are plain and easUy tmderstood, and it forms a very good 

introduction to the practical part of the carvér's art." — Engiish Mechanic, 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art. By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Second Edition, revised and 
enlarged. With Frontispiece and Vignette. In small 8vo, dr. doth. 

\* This Work has been adopted as a Prize-book in the Schools of 
Art at South Kensington, 

*' A work that may be advanta^eously consulted. Mudi may be leamed, even by 
those who fancy they do not requue to be tan^t, from the careful perusal of this 
unpretending but comprdiensive treatise." — Art Journal. 

A valuable book, which supplies a want. It contains a large amount of originai 
matter, agreeably conveyed, and will be foimd of value, as welT by the young artist 
seeking information as by the general reader. We give a cordial wdcome to the book„ 
and au^ur for it an increasiug reputation." — Builder. 

** This volume is one that we can heartil^r recommend tò ali who are desirous of 
understanding what they admire in a good painting."^Z>a/^ Nftvs* 
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Delamotie's Works on Illumination 6f Alpkaòets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of B^nners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exerdse, and numerous Examples taken 
from lUuminated MSS., printed m Gold and Colours. By F. Dela- 
MOTTE. Small 4to, prìce 9^. Elegantly bound, cloth antique. 

*' A handy hook, beautifully illustrated ; the text of which b wdl wrìtten, and.cal- 
culated to be usefuL . . . The examples of andent MSS. recommended to the student, 
whidi, with mudi good sense, the author diooses from collectioos accessible to ali, are 
selected with judgment and knowledge, as wdl as taste." — Athenaum, 

ORNAMENTAL ALPHABETS, ANCIENT and MEDI^EVAL ; 
from the Eighth Century, with Numerals ; indudìng Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for lUumination, Monograms, Crosses, &c. &c, for the use of 
Ardiitectural and Engmeering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&C. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal Svo, oblong, prìce 4;. do.tlu 

"A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter diurdi 
walls with pithy sentences from the Decalogue, this book wul be \xativà.**'~Atkefueum» 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
• MENTAL; including German, Old English, Saxon, Italie, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustie, and Arabesque; with several Originai 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c Collected and engraved by ¥, Delamotte, and 
printed in Colours. Royal Svo, oblong, prìce 4r. cloth. 



«< 



' To artists of adi classes, but more espedally to ardiitects and engravers, this very 
handsome book will be invaluable. There is comprìsed in it every possible shape into 
whidi tihe letters of the alphabet and numerals can be formed, and the talent whidi 
has been expended in the conception of the yarìous plain and ornamentai letters is 
wonderful. ** --Standard, 

MEDIiEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, lUuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, df. doth gilt 

" A volume in which the letters of the alphabet come forth glorified in gilding and 
ali the colours of the prìsm interwoven and intertwined and intermingled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delidous love letters symboUzed in a bunch of flowers 
welì selected and cleverly arranged." — Sun, 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamentai Borders, Ecclesias- 
tlcal Devices, Mediaeval and Modem Alphabets, aiid National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal Svo, 2/. 6d. in ornamentai boards. 
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AGRICULTURE, &c. 

1 

Youatt and Burn's Complete Grazier. 

THE COMPLETE GRAZIER, andFARMER'S tad CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq,, V.S. iith EditÙMi» enlai^ged by 
RaBEKT Scott Burn, Aathor of "The Lessoas of My Farm," elee. 
One large 8vo volume, 784 pp. with 215 lUustiations. i/. i j. half-bd. 

CONTBNTS. 



D» ih» Srwaii^, Xémr»H§r, Fattmme, 
mmdGéneral Mam^ggmtnt •/N^at CattU, 
— Introductoiy Viewof thedifferent Breeds 
of Neat Cattfc in Great Britoin.— Com- 
saratiTe View of the different Breeds of 
Mcftt Cattle.— General Ohaervatioitt on 
tfaiyiwflT and Stocking a Fann with Cattle. 
—The Bull— The Cow.—Trcatment and 
Rearing of Xiilvcs.— Fcedingof Calvesfor 
Veal.--Steer« and Draudit Oxen.— Graz- 
ing Cattle, — Summer Soiling Cattle. — 
'Wmta Box and Stall-feedinjé Cattle.— 
Artificial Food for Cattle.— Preparation 
of Food.— Sale of Cattle. 

Oh the Economv and Management of 
the Daify,—ìAììax Kine.— Pasture and 
other Food liest calculated for Cows, as 
ft regards their Milk. — Sitttatì<m and 
Buildings proper for a Dairy, and the 
Vroper Dairy Utensils. — Management of 
Milk and Cream, and the Making and 
Preservation of Butter.— Making and Pre- 
•ervation of Cheesc— Produce afa Dairy. 

On the Breeding^ Rearing^ and Ma>- 
magement o/ Farm-hortes.—introductoxy 
and Comparative View of the difierent 
Breeds of Farm-horses.— Breeding Horses, 
Cart Stallions and Mares.— Rearing and 
Training of Colts.— Age, Qualification^ 
and Sale of Horses. — Maintenance and 
Lahour of Farm-horses. — Comparative 
Merìts of Draught Oxen and Horses.— 
Asses and Mules. 

On the Breeding^ Rearing, and Fat- 
Uning e/Sheep.--lritimdxxcU>ry and Com- 

Siative View of the differeut Breeds. — 
crino, or Spanish Sheep..— Breeding and 
Management of Shecp. — Treatment and 
Rearing of House-lambs,Feedingof Sheep, 
Folding Sheep, Shearing of Sheep, &c. 

On the BreedÌMgt Rearing^ and Fai- 
feningo/Swine.—ìntroductory and Com- 
mrative View of the different Breeds of 
Swine.— Breeding and Rearing of Pigs. — 
Feeding and Fattening of Swine. — Curing 
Pork and Bacon. 



— ^DiseMes of Cidves.— 



Oh ike 

Inddent to Cattle.- 
Diseases of Hwses. — Diseasesof Sheep.— 
Diseases ofLamhs.— Diseases Inckleiit tn 
Swine.— Breeding and Rearing of Do- 
mastic Fowls, Pigeons, &c. — Paìmiràedes, 
or Web-foot«d kinds. — Diseaaes of Fowls. 

Oh Farm Ojfi^f* ond Im^leietents of 
Husbandry. — The Farm-house, the Farm- 
yard, and its Offices. — Construction of 
Ponds. — Farm Cottages. — Farm Iniple- 
ments. — Steam Cultivation. — Sowine Ma- 
chines, and Manure Distributors.— ^team 
Engines, Thrashing Machines, Com- 
dressing Machines^ MiUs, Bruising Ma- 
chines. 

On ^e Cidture and Managefneni of 
Grusf Z,4WMlL— Siae and Shape of Field& 
— Fenoes. — Pasture Land. — Meadow 
Land. — Culture of Grass Land. — ^-Hay- 
making. — Stacking Hay. — Impediments 
to the Sqrthe and the Eradication of 
Weetb.— Paring and Buming.— Draining. 
Irrigation. — Warpin|f. 

On the Cultivation and A^UcoHoh 
of Gr asses f Pulse, and Roots. — Naturai 
Grasses usually cultivated. -<- Artificial 
Grasses or Green Crops. — Grain and 
Pulse commonly cultivated for their 
Seeds, for their Straw, or for Green 
Forage. — Vegetables best calculated for 
Animat Food. — Qualities and Compara- 
tive Value of some Grasses and Roots as 
Food for Catde. 

'Oh Manures in General, and their 
AéplicatioH to Grass Lisnd. — Vegetable 
Manures. — ^Animai Manures. — Foasil and 
Minerai Manures.— Liquid or Fluid Ma- 
nures. — Composts. — Preservation of Ma- 
nures.— 'Apphcation of Manures. -«-Flemish 
System of Manuring. — Farm Accounts, 
and Tables for Calculating Labourby the 
Acre, Rood, &c., and by the Day, Week» 
Month, &c.— Monthly Calendar of Woxk 
to be done throughout the Year. — Obser- 
vations on the Weather. — Index. 



•* The standard and text-book, with the farmer and grazier.'*— /^V^rw»^* Magasine. 

** A valuable repertory of int?dligence for ali who make agriculture a pursuit, and 
especially for those who aim at keeping pace with the improvements of the age."— 
BelTs Messenger. 

**A treatise which wìll temain a standard work on the lulgect as long «s Brìtish 
agriculture eudures."— rATar^ Lane Ex^ress^ 
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Scott Burnus System of Modem Farming. 

OUTLINE OF MODERN FARMING. By R. Scott Burn. 

Soils, Manures, and Crops — Fanning and Farming Economy, 

Histoiical and Practical — Cattk, Sheep» and Horses — ^Management 

of the Dairy, Pig% and Poiiltry, with Notes on the Diseases of 

Stock — Utilisation of Town>Sewage, Irrigatìon, and Redamation 

<^ Waste Land. New Editionl I& i voi. 1250 pp., half-bound, 

profesely lUnstratedy prìce I2r» 

" Toere ts sufficient st»ted witbra the fiaùts of ébts txvatiae- te pMvent a farmer 

from going far wrong in aay of his operatioas. . . . The author luu had great 

personal experience, and his opinions are entitied to every x^'sptxx.^'—Observer, 

Scott Burnus Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poìdtry, 
and Pigs, and in the Keeping of Farm-work Records. By Robert 
Scott Burn, Editor of "The Year-Book of Agricultural Facts," 
&C. With numerous lUustrations. Fcp. dr. doth. 
" A most complete introduction to the ìi4iole ramid of fatnùng practice.*' — yohn 

Bull. 

"There are many htnts in it which even old farmers need not be ashamed to 

accept.*' — Moming Herald. 

Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSIST ANT: being Tables, 
on a very much improved Pian, for Calculating the Value of 
Estates» To which are add^ Tables for reducing Scotch, Irish, 
and ProTiocial Customary Acres to Statute Measore ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a r^ular Suirey ; &c. 
By R. Hudson» CE. New Edition, price 41. strongly bouncL 
" Thìs new edition includcs tables for ascertaining the vaiue of leases for aay term 
of years ; and for sbowing how to lay out plots of ^pround of certain acres in fonns, 
square, rouna, &c., with valuable rules for ascertaining die piobabLe worth of standing 
timber to any amount ; and is of incalculaUe value to the country gentleman and pKO< 
fessional man." — Farmer' s Journal. 

Aucticneer^s Assistane 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SIST ANT, for the Valuation foi Purchase» Sale, or Renewal of 
Leases» Annuities, and Reversions, and of property generally; 
with Prices for Inventories, &c» By John Wheeler, Vs^Juer, &c. 
Thitd Edition, enlarged, by C ifouRls. Rovai samo, strongly 
bound, price Jj. \Recmtly published, 

"A neat and concise book of referencc, containing an admirable and clcarly- 

arranged list^ of prices for inventories, and a very practical guide to determine the 

▼alue of fumiture, %ic.**— Standard. 

The Cimi Service Book-keeping. 

BOOK-KEEPING NO MYSTERY: itsPrindplespopuIarlyex- 

plained, and the Theory of Doublé Entry analyseu. By an Exfe< 

&IENCED Book-Keeper, late of H.M. Ciril Service. Seconà 

Edition. Fcp. Svou prìce 2f. doth. , , , 
"A book which brings the so-called mysteries within the comprdiension of the 
smplest capacity."— k^iMi!^ Timu. 
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**A Complete Epitome of the Laws of tkis 
Country'^ 

EVERY M AN*S OWN LAWYER ; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. loth Edition, 
carefully revised, induding a Summary of the Ballot Act, The 
Adulteration of Food Act, The Masteré* and Workmen*s Arbitra- 
tion Act, the Reported Cases of the Courts of Law and Eqttìty, &c. 
With Notes and References to the Authorities. i2mo, prìce dr. &/. 
(saved at every consultation), strongly bound. 

\Now ready, 

Comprising the Rights and Wrongs of Indrviduals, Mercantile and Com- 
mercial Law, Criminal Law^ Parish Law, County Court Imw^ 
Game and Fishery Laws, Poor Metis Uiwsuits, 

THE LAWS OF 
BaNKRUPTCY— BlLLS OF EXCHANGE — CONTRACTS AND AgREEMBNTS — COPYRIGHT 
— DOWER AND DiVORCB — ElECTIONS AND ReGISTRATION — InSURANCB — LlBBL 

AND Slander—Mortgagbs—Sbttlbmbnts— Stock Exchange Practicb — 
Trade Marks and Patents — Trbspass, Nuisances, etc — Transfer of 
Land, etc. — ^Warranty — Wills and Agreements, etc 

Also Law for 
Landlord and Tenant — Master and Servant— Workmen and Apprentices — Heìrs, 
Devisees, and Lcgatees— Husband and Wife — Executorsand Trustees — Guardian 
and Ward— Married Wonien and Infants — Partners and Agents— -Lender and 
Borrower — Debtor and Creditor— Purchaser and Vender — Companies and Asso- 
ciations — Friendly Societies — Clergymen, Churchwardens — Medicai Practitioners, 
&c. — Bankers — Farmers — Contractors — Stock and Share Brokers — Sportsnxen 
and Gamekeepcrs — Farriers and Horse-Dealers — Auctioneers, House-Asents — 
Innkeepers, &c. — Pawnbrokers — Surveyors — Railways and Carriers, &C. &c. 
** No Engliskman ougkt to bt witkout tkis hook . . . any person perfectly unin- 
fermed on legai matters, who may require sound information on unknown law points, 
will, by reference to this book, acquire the necessary information ; and thus on many 
occasions save the expense and loss of time of a visit to a lawyer." — Engineer. 

** It is a complete code of English Law, wrìtten in plain language which ali can 
understand . . . should be in th'e banda of every business man, and ali who wìsh to 
abolish lawyers' bills." — Weekly Times. 

" A useful and concise eptome of the law, compiled with considerable care." — Hata 
Magazine. 

** What it professes to be — a complete epitome of the laws of this country, thoroughly 
intelligible to non-professional readers. The book is a handy one to bave in readi« 
ness when some knotty point requires ready solution." — Beir^ Life, 

Pawnbrokers' Legai Guide, 

THE PAWNBROKERS», FACTORS*, and MERCHANTS' 
GUIDE to the LAW of LOANS and PLEDGES. With the 
Statutes and a Digest of Cases on Rights and Liabilities, Civil and 
Criminal, as to Loans and Pledges of Goods, Debentures, Mercan- 
tile, and other Securities. By H. C. Folkard, Esq., of Lincoln's 
Inn, Barrister-at-Law, Author of the **Lawof Slander and Libel," 
&c. . i2mo, cloth boards, price 7^*. \ytist publishéd. 

The Lnws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
DELL, Attorney-at-Law. Crown 8yo. 4J. cloth. 
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T, iStntiiivn' Sali Court, 
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Ì0 NEW LIST 



WEALE'S 

RTIDIMENTARY, SCIENTIFIC, EDUCATIONAL 
AND CLASSICAL SERIES, 





Enginssri, Arckiteets, BuUihr», Arthani, and StudenU 
geiurally, aa weU as to thoae interested in Workmen't 
Libraries, Free lÀbraries, lAterary and Scientific Intti- 
tutwns, CoUegcs, Schools, Science Clmtes, éc, de. 

■a* THE ENTIRE SERICS IS FREELV ILLUSTRATED WHERK 
REQUISITE. 

(Di Felumet eontaùitii in thù Lwt are bound t'n Imp eleih, iteapt 
whert othtrmat itattd.') 

AQRICULTURE. 

66. CLA.T LASD3 ABS LOAH? 80IL8, b? 3. Donaldmi. li. 

140. BOIta, MANUEES, AND CEOPS, by E. Scott Bum. 2». 

141. FAKMING, AND PAEMma BOOHOUY, HUtoricil and 

Fnctdcal, b; B. Suott Burn. 8>. 

142. CLTTLM, SHBSP, AND HOBSSS, bj R. Scott Snrn. 2>. M. 
146, MANAOEHENT OP THE DAIET— PIG8— POULTRY, 

bj B. Scott Bum. Wipi Notea od tlie DuesMe of Stock. 2*. 

146. UTILISATION OP TOWN 8BWAGE-IBHIGATI0N- 

EKCLAMATION OP WA9TB LAND, bv E. Scott Bum. 

2.. e* 

Ha. 140, 141, m, 116, lad 1«S ìanid is ì volt., eloth leardi, \ii. 

177, CnLTOEH OP PEOIT TBEBS. bj Du Breua. 187 Wood 
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m 8 AItCHITEGTUBAL AND BUILDING WORKS. 

ARCHITEOTURE AND BUILDING. 

16. ABOHITBCrrUBB, Orderi of, hj W. H. Leecb. U 6<1 ) In i 

17 gtylet of, by T. Talbot Bury. 1». 6d.j^^ 

18. ' Prinoiples of Design, by E. L. Garbett. 2r. 

Nat, 16, 17| and 18 m 1 voi, ehth boarcUt 6(< <U. 

22. BUILDING, the Art of, by E. Dobeon. la, Od. 

23. BBIOE AND TILB MAKING, by E. Dobson. Sa. 

25. MASONBY AND STONB-OUTTING, by B. Dobson. Now 
Edition, with Appendix on the Freserration of Stone. 2t. 6d. 

30. DRAINAGE AND SEWAGE OF TOWNS AND BUILD- 
INGS, by G. D. Dempsey. 2«. 
With No. 29 {See page 4), Drainage of Diitriets and Lands^ U, 

35. BLASTING & QUARRYING OF STONE, &o., by Field- 

Marehal Sir J. F. Burgoyne. 1#. 6^. 
33. DIOTIONABT OF TEGHNICAL TEBMS osed by Architects, 

Builders, Engineers, Surveypra, &c. New Edition, reyìsed 

and enlarged by Robert Hunt, F.G.S. 6«. 
42. COTTAGE BUILDING, by 0. B. Alien. New Edition. U. Od 

44. FOUNDATIONS &CONCBETE WOEBB, by Dobson. U.6d. 

45. LIMES, CEMENTS, MOBTABS, &o., by Barnell. Is. 6d. 

67. WAEMING AND VENTILATION, by 0. Tomlmaon, F Jt.S. 3t. 

88**. DOGE LOCKS AND lEON SAFES, by Tomlinaon. 2». 6d. 

111. ARCHES, PIERS, AND BUTTRESSES, by W. Bland. U6d. 

116. ACOUSTICSOF PUBLIC BUILDINGS,byT.R. Smith. l*.6d. 

182. CARPENTR7 AND JOINERT, founded on Robison ftnd 
Tredgold. Ss. 6d, 

182». ILLUSTRATIVE PLATES to the preeeding. 4to. 6*. 
124. ROOFS FOR PUBLIC AND PRIVATE BUILDINQS, 
founded on Robison, Prìce, and Tredgold. U. 6d[. 

124*. PLATES OF REOENT IRON ROOFS. 4to. [JUprintiftff, 

127. ARCHITECTURAL MODELLING IN PAPER, Praotioal 

Instruotions, by T. A. Richardson, Architect. Is, 6d. 

128. VITRUVIUS'S ARCHITEOTURE, by J. GwUt, Platee. 6*. 
130. GRECIAN ARCHITEOTURE» Prinoiplefl of Beauty in, by 

the Earl of Aberdeen. Is. 

Aós. 128 (tnd 180 in 1 voi. doth boardSf 7s. 

132. ERECTION OF DWELLING-HOUSES, with Soeoifioationfl, 
Quantities of Materials, Ao., by S. H. Brooks, 27 Platee. 2$, Od, 

156. QUANTITIES AND MEASUREMENTS, by Beaton. 1*. 6^. 
175. BUILDERS* AND CONTRAOTORS' PRICE-BOOK. By 
G. R. Burnell. Ss. 6d. 



PUBLTSHED BY LOCKWOOD & CO., 



ABITHMETICAL AND MATHEMATICAL WORKS. 



ARITHMETIC AND MATHEMATICS. 

32. MATHEMATICAL INSTRUMENTS, THBIR OONSTRUC- 

TION, USE, &c., by J. F. Heather. Originai Edition ih 

1 voi. la. 6à. 
*^* In ordering the aòove, h vareful to aay ** Originai JEditton" to 

distinguish itfrom the Enlarged Edition in 3 vols.f advertised 

onpage 4 as now ready* 
60. LAND AND ENGINEERING SURVEYING, byT. Baker. 2«. 

61*. READY REOKONER for the Admeasurement and Yàluation 
of Land, by A. Arman. la. 6 dl. 

76. GEOMBTRY, DBSCRIPTIVB, with a Theorjr of Shadows and 
Perspeotìve, and a Description of the Frinciples and Practice 
of Isometrical Projection, hj J. F. Heather. 2s. 

83. COMMERCIAL BOOK-EJIEPING, bj James Haddon. le, 

84. ARITHMETIC, wìthnmnerouBExanipleB,byJ.R.Young. 1«.6<2. 
84*. KBY TO THE ARO VE, by J. R. Young. 1*. ^. 

8& EQUATIONAL ARITHMETIC : including Tables for the 
Caloolation of Simple Interest, with Logarit£ns for Compound 
Interest, and Annuities, by W. Hipsley. 1«. 

86». SUPPLEMENT TO THE ABOVE, le. 

85 and 85* in 1 vo/., 2s. 

86. ALGEBRA, by J. Haddon. 2e. 

86*. KEY AND COMPANION to the above, by J.R. Young. le. 6<?. 
. 88. THE ELEMENTS OF EUCLID, with Additional Propositions, 
ì and Essay on Logic, by H. Law. 2e. %d, 

90. ANALYTICAL GEOMETRY AND CONIO SECTIONS, by 

J. Hann. Entirely New Edition, improTed and re-writteK 
by J. R. Young. 2e, 

91. PLANB TRIGONOMETRY, by J. Hann. 1*. 

92. SPHERICAL TRIGONOMETRY, by J. Hann. le, 

Nos, 91 and 92 in 1 voi, 2f. 

93. MENSURATION, by T. Baker, le, M. 

94. MATHEMATICAL TABLES, LOGARITHMS, with Tables of 

Naturai Sines, Cosines, and Tangents, by H. Law, CE. 2e, 6<^. 

101. DIFFERENTIAL CALCULUS, by W. S. B. Woolhouse. le, 
101*. WBIGHTS, MBASURES, AND MONEYS OF ALL 

NATIONS ; with the Prinoiples which determine tlie Rate of 
Exchange, by W. S. B. Woolhouse. le, 6<2. 

102. INTEGRAL CALCULUS, RUDIMBNTS,by'H.Cox,B*A. le, 

103. IN TEG RAL CALCULUS, Examples on, by «T. Hann. 1«. 

104. DIFFERENTIAL CALCULUS, fcmmples, by J. Haddon. le. 

105. ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy 

Mnemonica! Lessons, by tàe Rev. T. P. Kirkman. le, 6d, 
117. SUBTERRANEOUS SURVEYING, AND THE MAG- 
NETIO VARIATION OF THE NBEDLE, by T. Penwick, 
with Additions by T. Baker. 2e, 6d, 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



CIVIL ENamBBRIKG WOBKS. 



131. BBABY-BBOEONEB FOB MILLBBfi, FABMBBS, AJSJ} 
MBBCHANTS, thowìtiff the Yalue of anj Quanti^ of Ck>ni« 
with the ApproxìiDAtse Yuiiea oi Mill-ftonet & Mill Work. 1«. 

136. BTJDIMBNTAB7 ABITHMETIO, hj J. Eiiddon, edited hj 

A. Aiman. 1^. 6<2.. 

137. KE7 TO THE ABOVE» hj A. Arman. 1«. 6d, 

147. STEPPING STONE TO ABITHMBTIO,by A^Arman. U. 

148. KE7 TO THE ABOYE, bj A. Arman. Is, 

168. THE SLIDE BULE, AND HOW TO USE IT. With 
Slide Buie in a pocket of cover. Zs, 

168. DBAWINO AND liEASUBING INSTBUMENTS. In- 
oluding — Inatruments employed in Gteometrical and Mecha- 
nicsl DrawiDgt the Oonstruction, Oopying, and Measurement 
of Maps, Plans, &c., by J. F. Hxathsb, M.A. 1«. 6d, 

1G9. OPTIGAL INSTBUMENTS, more especiaUy Telescopes, 
Miorosoopes, and Apparatila for produoing copies of Mapa 
and Plans bj Photography, bj J. F. Heatheb, M.A. la, 6^?. 

170. SUBVEYINO AND ASTBONOMIOAL INSTBUMBNTa 

Indudìng — Instruments Used for Determining the Geome- 
trioal Features of a portion of Ground, and in Aatronomical 
Observations, by J. F. Heatheb, M.A. Is. 6d» 

* 4t * 3^ ahove three volumet form an enlarff emeni of the AtUhor^é 
originai teorìe, ** Mathematieal Instruments,'* the Tenth Editx<m 
ofwhich {No. 32) Ì8 stili on sale^priee 1«. 6^. 

178. PEAOTICAL PLANE GEOMETBY: Giving the Simplert 
Modes of €onstructing Figures oontained in one Plane^ bj 
J. F. Heather, M.A. 2«. 

178*. PROJECTION, Orthographic,Topograpbìc,andPerspective: 
giying the yarìous modes of Delineating Solid Forms 07 Con*. 
structions on a Single Piane Surfaoe, by J. F. Heather, M.A. 

*gt* The ahove two volumes, with the Author's toork already in 
the SerieSj *^ Descriptive Oeotnetri/" {see page 3), wHl form a 
complete Èkmentary Courae of Mathematieal Drawing, 



CIVIL ENGINEERING. 

13. OIVIL ENGINEEBING, by H. Law and G. B. BoenelL Fifth 
Edition, with Additions. 5^. 

29. DBAINAQE OF DISTBIOTS AND LANDS,byG.D.Demp8ey. 
la. 6^. 
With No. 80 {See page 2), Drainage and Sewage of Townst Za. 

FUBLISHED BY LOCKWOOD <b CO., 



WORKS IN FINE ARTS, ETC. 



31. WELL-SINKING, BOBINa, AND PUMP WOEK, by J. G. 

Swindell, reyìied by G. B. BurneU. la, 
43. TUBULAB AND IRON GIRDEB BBIDQES, indadìng the 

Britaxmia and Gonway Bridges, by G. D. Dempsey. Is, 6d, 

46. BOAD-MAKING AND MATNTENANCE Off MAOADA- 

MISED B0ADS,byField-Mar8halSir J.F.Burgoyne. l9,6d 

47. LIGHTHOUSES, their oonstraction and Illumination, by Alan 

Stevenson. 38. 
G2. BAILWAY CONSTBUOTION, by Sir M. Stephenson. With 

Additions by E. Nugent, JS. 2«. Od. 
62*. BAILWAY CAPITAL AND DIVIDBNDS, with Statistìos of 

Working, by E. D. Ghattaway. U, 

No. 63 and 62* in 1 voi., Zs. 6d, 

80*. EMBANKING LANDS FBOM THE SBA, by J. TTiggina. 2». 
82**. GAS WOBKS, and the PBAOTICE of MANUPAOTUBING 

and DISTBIBUTING GOAL GAS, by S. Hughes. 3». 
84. WATER-WORKS FOB THE SUPPLY OF OITIES AND 

TOWNS, by S. Hughes, CE. 4a. 
118. OIVIL ENGINEERING OF NOBTH AMEBICA, by D. 

Stevenson. Ss, 

120. HYDRAULIC BNGINEEBING, by G. B. BumeU. Sa, 

121. BIYEBS AND TOBBENTS, with the Metàod of Begulating 

their Course and Channels, Navigable Canale, &c., from the 
Italian of Paul Frisi. 28, Od. 



EMIGRATION. 

154. GENEBAL HINTS TO EMIGBANTS. 28, 

167. EMIGSANPS GUIDE TO NATAL, by B. J. Mann, M.D. 2*. 

169. EMIGBANPS GUIDE TO NEW SOUTH WALES, 
WESTEBN AITSTBALIA, SOUTH AUSTBALIA, VIC- 
TORIA, AND QUEENSLAND.by James Baird,B.A. 2s.Qd, 

\60. BMIGBANT'S GUIDE TO TASMANIA AND NEW ZEA- 
LAND, by James Baird, B JL 28, 



FINE ARTS. 

io. PEBSPECTIVB, by George Pyne. 2». 

27. PAINTING; or, A GBAMMAB OF COLOUBING, by G. 
Field. 28, 

40. GLASS STAINING, by Dr. M. A. Gessert, witli an Appendix 

on the Art of Enamd Painting, &o. la, 

41. PAINTING ON GLASS, from the German of Fromberg. U. 
69. MUSIC, Treatise.on, by 0. 0. Spencer. 28. 

71. THE ABT OF PLAYING THE PIANOFOBTB, by 0. 0. 

Spencer, la. 
181. PAINTING (FINE ABT), Gunick and Timbs. 5*. 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



6 WORKS IN MBCHANICS, £TC. 



LEGAL TREATISES. 

ISO. LAW OF OONTEACrrS FOB WOB£S ÀND SEBVIGBSi 
bj David Gibbons. la. 6d, 

107. THE COUNTY COURT GUIDE, by a Baprister. 1*. 6^ 

108. METROPOLIS LOCAL MAJ^AGEMKNT ACTS. 1». Sd^ 
108*. Mfil'&OPOLIS LOCAL MANAGEMENT A3ÌENDMXNT 

ACT, 1862; wìth Notes and Index. ìs. 
Aofl. 108 and 106* in 1 voL, 2s. 6d. 

109. NUISANCES REMO VAL AND DISEASES PREVENTION 

AMENDMENT ACT. U. 

110. BECENT LEGISLATIVE ACTS appljìng to Contraoton, 

Merchant», and Tradesmen. 1«. 
161. THE LAW OF FRIENDLY, PROVIDENT, BUILDINO, 

AND LOAN SOCIETIES, by N. White. U. 
163. THE LAW OF PATEISTS FOB INVENTIONS, by F. W. 

Campin, Barrister, 2«. 



MECHANICS & MECHANICAL ENGINEERINQ. 

' 6. MECHANICS, by Charles Tomlinson. Is. Od, 

12. PNEUMATICS, by Charles TomUnson. New Edidon. U. Od. 

83. ORANES AND MACHINERY FOR RAISING HBAVY 
BODISS, the Art of Construoting, by J. Glynn. 1«. 

34. STEAM ENGINE, by Dr. Lardner. U. 

69. STEAM BOILERS, their Construotion and Management, by 
R. Armstrong. With Additions by R. Mallet. U. Od. 

63. AGRICULTURAL ENGINEERING, BUILDINGS, MOTIVB 
POWERS, FIELD MACHINES, MACHINERY AND 
IMPLEMENTS, by G. H. Andrews, CE. &. 

67. CLOCES, WATCHES, AND BELLS, by E. B. Denìson. New 
Edition. [Freparinff, 

77*. ECONOMY OF FUEL, by T. S. Prideaui. U. 6d, 

78. STEAM AND LOCOMOTION, by Sewell. [Eeprinting, 

78*. THE LOCOMOTIVE ENGINE, by G. D. Dempsey. U. 6rf. 

79*. ILLUSTRATIONS TO ABOVE. 4to. 4«. M. [Beprintinff, 

80. MARINE ENGINES, AND STEAM VESSELS, AND THB 
SCREW, by Robert Murray, CE., Engineer Surveyor to the 
Board of Trade. With a Glossary of Technical Terms, and 
their equivalents in Frenoh, C^rman, and Spanish. 3«. 

82. WATER POWER, as applied to Mills, &o., by J. Glynn. 2«. 

97. STATICS AND DYNAMICS, byT. Baker. New Edition. U6rf. 

98. MBCHANISM AND MACHINE TOOLS, by T. Bakw; and 

TOOLS AND MACHINERY, by J. Nasmytli. 2». 6rf. 
113*. MEMOIR ON SWORDS, by Marey, translated by MaxwelL 1*. 
114. MACHINERY, Construotion and Working, byCD.Abel. l«.6<i. 

PUBLISHED BY LOCKWOOD à CO., 



NAVIGATION AND NAUTICAL WORKS. 



115. PLATES TP THE PREOBDINGf. 4to. 7«. 6<f. 

126. COMBUSTION OP GOAL, AND THE PEBVENTION OF 

SMOKE, by 0. Wye Williams, M.I.C.E. Ss. 
199. STEAM ENGINE, Mathematieal Theory of, hy T. Baker. U. 
162. THE BRASSPOUNDER'S MANUAL, by W.Graham. 2s.6d. 

164. MODEEN WORKSHOP PRAOTICE. By J. G. Winton. Ss. 

165. IRON AND HEAT, Exhibiting ìhe Principles conoerned in 

the Gonstmotion of Iron Bearne, Pillars, and Bridge Girders, 
and the Action of Heat in the Smelting Purnace, by James 
Armoub, CM. Woodcuts. 2s. Od. 

166. POWER IN MOTION: Horse Power, Motion, Toothed Wheel 

G^ring, Long and Short Driving Banda, Angular Forcos, &c., 
by James Abmoub, CE. With 73 Dìagrams. 2«. 6d. 

167. A TREATISE ON THE C0N8TRUCTI0N OF IRON 

BRIDGES, GIRDERS, ROOFS, AND OTHER STRUO- 
TURES, by P. Campin. Numerous Woodcuts. 2s. 

171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING, by John Maxton, Instructor in En^neering 
Drawing,Royal Schoolof NavalAjrchitectureand Manne Engi- 
neering, South Kensington. Platea and Dìagrams. Ss. (od. 

172. MINING TOOLS. Por the Use of Mine Managers, Agente, 

Mining Studente, &o., by William Morgans, Lectnrer on 
Mining, Bristol Schoolof Mines. 12mo. 28.6d. 

172».ATLAS OF PLATES to the above, containing 200 Illuatra- 
tions. 4to. 4«. 6^. 

176. TREATISE ON THE METALLURGY OF IRON ; con- 
taining Outlines of the History of Iron Manufaoture, Methods 
of Assay, and Analysis of Iron Ores, Processes of Manufacture 
of Iron and Steel, &c., by H. Bauerman, F.G.S., A.R.S.M. 
Seoond Edition, revised and enlarged. Woodcuts. 4«.6tf. 

180. GOAL AND GOAL MINING, by W. W. Smyth. Ss. 6d. 



NAVIGATION AND SHIP-BUILDING. 

61. NAVAL ARGHITEGTURE, by J. Peake. tsT " 

53». SHIPS POR OGEAN AND RIVER SERVlGE, Gonstruotìon 

of, by Gaptain H. A. Sommerfeldt. Is . 
53**. ATLAS OF 15 PLATES TO THE ABOVE, Drawn for 

^^pactiofi 4to 7^ 6u 

54. MASTING, MAST-MAKTNG, and RIGGING OF SHIPS, 

by R. Eipping. Is. Qd. 
M*. IRON SHIP-BUILDING, by J. Grantham. Fifth Edition, 

with Supplement. 4«. 
54**. ATLAS OF 40 PLATES to illustrate tliepreoeding. 4to. S8s. 

55. NAVIGATION ; the Sailor's Sea Book: How to Eeep the Log 

and Work it off, Law of Storms, &c., by J. Greenwood. 2s» 

7, STATIONERS* HALL COURT, LUDGATE HILL. 



8 SCIETrnPIC WORKS. 

83 Mf . SHIPS AJSD BOATS, Fonn of, hy W. Bluid. 1«. 6<2. 
99. NAUTIOAL ASTBONOMY AND NAVIGATIOH, by J. B. 

Young. 2s» 
100». NAYIGATION TABLBS, f or Uie witih tlie abore. U. Od. 
106. SHIPS' ANOHOBS for aU SBBVICES, hy G. CotflelL Is. 6(2. 
149. SAILS AND SAIL-MAEING, by B. Kipping, N.A. 2». ^d. 
155. BNGINEBB'S GUIDB TO THB BOYAL AND MEB- 

CANTELB NAYIES. By a Praotical Engineer. Beyised bj 

D. F. MoOarthy. 3s. 



PHYSICAL AND CHEMICAL SCIENCE. 

1. OHEMISTBY, by Prof. Fownes. With Appendix on Agri- 

cultural Ohemistry. New Editàon, with Index. U, 

2. NATUBAL PHILOSOPHY, by Oharlefl Tomlinflon. 1*. 6rf. 
4. MINEBALOGY, by A. Bamsay, Jan. Ss. 

7. BLEOTBICITY, by Sir W. S. Harris. U. 6i. 

7*. GALVANISM, ANIMAL AND VOI/TAIO ELBCTBICITr, 

by Sir W. S. Harris. U. Od. 
a MAGNETISM, by Sir W. S. Harris. New Edition, revlsed and 
enlarged by H. M. Noad, Ph.D., F.B.S. With 165 woodcuta. 
S8,6d. 
11. HISTOBY AND PROGRESS OF THE ELEOTBIO TELE- 

GRAPH, by Robert Sabine, CE., F.S.A. 3^. 
72. BEOENT AND FOSSIL SHELLS (A Manual of tìie MoUusoa), 
hj S. P. Woodward. With Appendix Inr Ralph Tate, F.a.S. 
6«. 6d. ; in do th bo ards, 7«. 6^. Appendix separately, 1«. 
79**. PHOTOGRAPHY, the Stereoscope, &o., from the Frenoh 
V, of D. Van Monckhoven, by W. H. 11iomthwait«. 1«. 6d. 

96. ASTRONOMY, by the Rey. B. Main. New and Enlarged 
Edition, with an Appendix on^ " Spectrum Analysis." 1«. 6d. 

133. METALLUBGY OF COPPEB, by Dr. B. H. Lambom. 2s. 

134. METALLUBGY OF SILVER AND LBAD, by Lamborn. 2s. 

135. ELEOTBO- METALLUBGY, by A. Watt. 2«. - 

138. HANDBOOK OF THE TELEGBAPH, l^ B. Bond. New 

and Enlarged Edition. Ss. 
143. BÌPERIMtoTAL ESSAYS— On the Motion of Camphor 

and Modem Theory of Dew, by 0. Tomlinson. U. 

173. PHYSIOAL GEOLOGY (partly based on PorUock's " Budi- 

ments of Geology"), by Balph Tate, A.L.S., &o. 2s, 

174. HISTORICAL GEOLOGY (partly based on Portlock's "Rudi- 

ments of Geology "), by Ralph 'Dite, A.L.S., &o. 28. 6d. 

%* 173 and 174 in 1 voL^ 4s. 6^. 

183. ANIMAL PHYSIOS, by Dr. Lardner. Part I., 4*. 

184. Part II., ds. 

*«* Noè. 183 and 184 m 1 oo/. cloth boards, Is, ^ 

~" PUBLISHED BY LOCKWOOD de CO.; 



EDUCATIONAL WORKS. 9 

MISCELLANEOUS TREATISES. 

12. DOMESTIO MEDICINE, by Dr. Ralph Gooding. &. 
112». THE MANAGEMENT OP HEALTH, by James BaìrcL U. 
113. USB OF FIBLD ARTILLERY ON SERVICE, by Taubwt, 

translftted by Lient.-Col. H. H. Maxwell. Is, Od, 
150. LOGIC, PURE AND APPLIED, bv S. H. Emmens. 1*. ed. 

162. PRACTICAL HINTS POR INVESTING MONEY : with 

sn Explanation of ihe Mode of Tranutctìng BoBiness on the 
Stock Exchange, by Francis Playford, Swom Broker. Is, 

163. LOCKE ON THE CONDUCT OF THE HUMAN UNDER- 

6TANDING, Selections from, by S. H. Emmene. 2s. 



NEW SESIES OF EDUCATIONAL WOBKS. 

1. ENGLAND, History of, by W. D. Hamilton. 5«. ; oloth boards, 
68, (Also in 5 parts, price Is. each.) 

5. GREECE, History of, by W. D. Hamilton and E. Leyien, M.A. 
2s. Qd, ; cloth boards, Ss. Od. 

7. ROME, History of , by E. Levien. 2«. 6d. ; doth boards, Ss. 6d, 

9. OHRONOLOGY OF HISTORY, ART, LITERATURB, 
and Progress, from the Creation of the World to the Con- 
clusion of the Franco-German War. The continuation by 
W. D. Hamilton, F.S. A. Ss. cloth limp ; Ss. 6d, cloth boards. 

11. ENGLISH GRAMMAR, by Hyde Clarke, D.CX. ìs. 

11*. HANDBOOK OF OOMPAKATIVB PHILOLOGY, by Hyde 
Clarke, D.C.L. 1*. 

12. ENGLISH DICTIONARY, containing above 100,000 worda, 

by Hyde Clarke, D.C.L. Ss. 6d. ; cloth boards, 48. 6d. 

■ , with Grammar. Cloth bds. 6*. 6<f. 

14. GREEK GRAMMAB, by H. C. Hamilton. \s. 

16. DICTIONARY, by H. R. Hamilton. Voi. 1. Qreek— 

English. 2«. 

17. VoL 2. English— Greek. 2*. 

Complete in 1 toI. 4*. ; cloth boards, 5#. 

, with Grammar. Cloth boards, 6*. 
19. LATIN GRAMMAR, bv T. Goodwin, M JL \s. 

20. DICTIONARY, by T. Goodwin, M.A. Voi. 1. Latin 

—English. 2f. 

22. Voi. 2. English— Latin. \s. 6J. 

Complete in 1 voi. Ss. %d. ; oloth boards, 4». 6rf. 

, with Grammar. Oloth bds. hs. 6<f . 
24. FRENCH GRAMMAR, by G. L. Strauss. U. 
26. FRENCH DICTIONABY, by Elwes. Voli. Fr.— Eng. U.W. 

26. Voi. 2. English— French. 2s. 

— ^— Complete in 1 voi. Ss. ; cloth boards, 3». 6éf. 

, with Grammar. Cloth bds. 4*. 6<f. 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



10 EDUCATIONAL WORKS. 

27. rrALIAN GRAMMAB, by A. Elwes. U. 

28. TRIGLOT DIOTIONABY, by A. Blwe». VoL 1 

Italian — Bngliih — Frenoh. 2s. 

80. Voi. 2. Bngliah— Frenoh—Italian. 2». 

32. I Voi. 3. Frenoh— Italian—English. 2». 

— — .Complete in 1 toI. Clotih bourda, 7«. 6£?. 

' , with Ghraxnmar. Clotìi bds. 8«. 6d, 
34. SFANISH GRAMMAB, by A. Elwes. 1«. 
35. ENGLISH AND ENGIISH— SPANISH: DIO- 
TIONABY, by A. Elwes. 4«. ; doth WrdB, òs, 

.y with Ghrammar. Cloth boardfl^ 6i. 

39. GEBMAN GBAMMAB, by G. L. StransB. U. 

40. BEADEB, from best Anthors. ìs. 

41. TBIGLOT DIOTIONABY, by N.B. S. A. Hamilton. 

Voi. 1. English — German — French. 1<. 

42. — — — Voi. 2. German— French— English. la, 

43. — ^— Voi. 3. French — Gennan — ^Eneliah. U. 

Complete in 1 voi. 3*. ; oLom boards, 4«. 

, with Ghrammar. Cloth boarcb, 5#. 

44. HBBBBW DIOTIONABY, by BrcBslan. Voi. 1. Heb.— Eng. 6». 

, with Ghrammar. 7«. 

4e. Voi. 2. EngUsh— Hebrew. 3». 

Complete, with Grammar, in 2 voU. Cloth boards, 12». 

46*. GFBAMMAB, by Dr. Breeelau. 1«. 

47. FBENCH AND ENGLISH PHBASB BOOK. . 1*. 

48. COMPOSrriON AND PUNCTUATION, by J. Brenan. 1*. 

49. DEBIVATIV E SPE LLING BOOK, by J. Bowbotham. U,6d. 
60. DATES AND EVENTS, by Ed^r H. Band. 1*. 

51. ABT OF EXTEMPOBE SPEAKING. Hinta for Oie 

Pulpit, the Sonate, and the Bar, by M. Bautain, Professor at 
the Sorbonne, &c. 2«. 6d. 

52. MINING AND QUAEBYING, by J. H. CoUins. 1*. 6rf. 

53. PLACES AND FACTS, by Band. 1*. 

THE 

SCHOOI< UAITAOERS' SEBIES OF BEAÌ)IKO BOOES, 

^ Adapted to the Mequirements of the New Code of 1871. 

Edited by the Bev. A, B. Grìint, Bector'of Hitcham, and Honorary 
Canon of Ely ; formerly H.M. Inspector of Sohools. 



Introductobt »• d. 

PfilMEB 3 

FiBST Staitdìju) 6 



s. d. 



s. d» 



FouRTH Standabo 1 2 
FlPTH „ 16 



Secoitd Standard 10 
Third rt 10 

A 8ixth Standard in preparation, 

Xessons from tue Bible. Part 1. Old Testament. le, 
Lessons from the Biblb. Part 2. New Testment, and Scripture 
Geography. le. 2d. 

Parts I. and IL bound togetheTt 2s, 

PUBLISHED BY LOCKWOOD à CO., 



EDUCATIONAL AND CLASSICAL WORKS. Ib 



LATIN AND GBEEE CLASSICS, 

WITH EXFLANATOBY NOTES IN BNGLI8H. 



9 LATIN SERIES. 

1. A NEW LATIN DELEOTUS, with Yocabukrìee and 

^ Notee, bj H. Young 1«» 

2. O^SAB. De Bello Qallioo ; Notes by H. Young . , 2». 

3. OOBNELIUS NEPOS; Notes bjH. Young . . . 1«. 

4. yiRGIL. The Georgios» Bucolics, and Doubtful Foems; 

^ Notes hj W. Bushton, MAl., and H. Young . 1«. 6d. 

^ 6. VIRGIL. -fflneid Notes by H. Young . . . 2«. 

6. HOBAGE. Odes, Epodes, and Carmen Seoulare, by H. 

^ Young l8,6d, 

7. HOBAGE. SatiiesandEpistles,byW.B.Smith, M.A. U.ed. 

8. SALLUST. Catiline and Jugurtkne War; Notes by 

l W. M. Donne, B.A : . 1*. iW. 

I 9. TEBENCE. Andria and Heantontimorumenos; Notes by 

the Bey. J. Davìes, M.A. U,6d, 

^ 10. TEBENCE. Adelphi, Heoyra, and Phonnio; Notes by 

^ the Bey. J. Dayìes, M.A 2«. 
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